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LETTER 



FROM 



THE SECRETARY OF WAR, 

TRANSMITTING 

REPORTS OF TESTS OF IRON, ETC., AT WATERTOWN ARSENAL. 



War Department, 
Washington, March W, 1902. 
Sir: I have the honor to transmit herewith, as required by law, 
copy of the report of the commanding officer of the Watertown 
Arsenal of u tests of iron, steel, and other materials for industrial 
purposes," made at the above-mentioned arsenal during the fiscal year 
ended June 30, 1901. 

Very respectfully, Elihu Root, 

Secretary of War. 
The Speaker of the House of Representatives. 



Watertown Arsenal, 
Watertown, Mass., March 15, 1902. 

Sir: I have the honor to submit herewith the annual report of tests 
of iron and steel and other materials made at this arsenal during the 
fiscal year ending June 30, 1901. 

The work of the testing department has been uninterrupted dur- 
ing the year, under the direct, intelligent supervision of J. E. Howard, 
C.E., in charge. 

The total number of specimens tested during the year was 3,472, 
classified as follows: 

Gun specimens 58 

For Ordnance Department 635 

For other Government Departments 112 

uwestigative tests 2,459 

Tests for private parties 478 

Total 3,742 

3 
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4 TE8T8 OF METALS AND OTHER MATERIALS, 1900. 

The receipts and expenditures were as follows: 

Amount appropriated for testing machine and testing work $15, 000. 00 

Received from private parties during the year 800. 20 

Total received 15,800.20 

Amount expended for service and labor 13, 152. 77 

Amount expended for light, power, tools, implements, and materials 
for test 2,647.43 

Total expended '. 15,800.20 

The tests on gun specimens have comprised metal representing the 
material used in current fabrication of the different caliber guns from 
the 3.6-inch B. L. field mortars to 12-inch B. L. steel rifles and rifled 
mortars. Test specimens were taken from the different component 
parts of these field, siege, and seacoast guns. 

There were tensile tests on the steel used in the barrels of small 
arms, .30 caliber, and hydrostatic tests by means of interior pressure 
on the breech sections of the finished barrels. 

Steel castings used in 6-pounder and 15-pounder gun mounts were 
tested by tension. 

The behavior of the recoil mechanism of a 15-pounder field piece 
was the subject of experimental inquiry. 

The examination of the state of internal strains in slices taken from 
the tubes of 5-inch R. F. guns has continued from the previous report. 
These internal strains are the result of treatment in which the metal at 
t^he bore is suddenly cooled from a moderately high temperature, which 
results in introducing internal strains in the tube, and which, in tne final 
state of the cold tube, are strains of compression at and neftr the bore, 
while the exterior parts of the walls are left in a state of tension. 

The tests on slices from guns in process of fabrication were supple- 
mented by the examination of the strains in a specially prepared tube, 
treated in the same manner, by heating and quenching, as the gun 
tubes. In this test the comparative state of strains of the metal in the 
intact tube and in the detached slices were ascertained, tangential 
effects being compared. 

The concomitant strains taken at right angles to the above, or in a 
longitudinal direction with reference to the axis of the gun, were also 
examined. 

The strains introduced by this method of heat treatment are shown 
to be dislodged by moderate heating followed by slow cooling. The 
annealing effect of exposure to different temperatures followed ny slow 
cooling formed a part of the investigation of this special tube. 

There were tests of cast and pig irons, material from the arsenal 
foundry, anchor bolts for gun emplacements, proof stresses applied to 
piston rods for the carriages of seacoast guns, retraction chains, and 
retraction and buffer bracket hooks. 

Compressive testa were made on double coil helical springs for 
12-inch mortar carriages, and other springs of smaller dimensions used 
in current manufacture. 

A number of tests of nickel-steel bars and steel plates are given in 
detail. 

Steel eyebars, submitted bv Mr. George S. Morison, C. E., were 
tested. There were tests of piain bars and comparison tests on spliced 
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TESTS OF METALS AND OTHER MATERIALS, 1900. 5 

ones. The spliced bars had covering straps on each side, secured by 
means of bolts or rivets. 

The effects of overstraining loads on wrought-iron bars were deter- 
mined. These tests had reference to phenomena accompanying the 
exaltation of the elastic limit by overstraining loads, followed by an 
interval of rest. The examination included different grades of puddled 
iron, and overstraining loads of different magnitude were employed^ 
followed by intervals of rest of long and short duration. 

In addition to the exaltation of the elastic limit to be expected itt 
tests of this kind, in further confirmation of this well-established 
feature it appeared from the results that the effects of these lower 
overstraining loads — i. e., where the elastic limit is but slightly 
exceeded — could be traced in the subsequent behavior of the metal 
up to loads nearly approaching, if not indeed coincident with, the 
ultimate tensile strength of the material. 

Among other tests of a miscellaneous order are a number of bronze 
specimens, copper cylinders for pressure gauges in the determination 
of powder pressures in guns, cartridge cloth, paper, and a series of 
tests on a number of kinds .of bricks submitted by the engineer com- 
missioner of the District of Columbia. 

In continuation of the tests of preceding reports there are results 
on concretes of arsenal manufacture 1 ana 2 years old; also of some 
cement and concretes submitted by Mr. H. A. Carson, chief engineer 
of the Boston transit commission, and by Messrs. William Wirt Clarke 
& Son, Baltimore, Md. 

An inquiry into the properties of cements has furnished some 
important information. The inquiry has been directed toward fea- 
tures which are regarded as possessing fundamental value in the phys- 
ics of this class of material. 

Beginning with the chemical analyses of the cements the tests have 
proceeded with observations on the fineness of grinding, specific grav- 
ity determinations on the ground material before and after hydration, 
and in the cake; determinations of the water held in hydrated mate- 
rial and carbon dioxide present; the rate of setting as influenced by 
the quantity of water used in gauging; the temperature acquired by 
large cubes of neat cement while setting, which it is shown may exceed 
the boiling point of water; tests on retarded sets, or when the cement 
has been neld in the mortar bed different intervals before being 
allowed to set and indurate undisturbed, and also tests bearing on the 
so-called "second set" of cement. 

A special lot of cement in which there was no sulphate of lime — the 
usual "restrainer" for controlling the rate of setting — was supplied 
through the courtesy of the Bonneville Portland Cement Company, and 
its benavior has been ascertained in conjunction with cement of the 
same manufacture in which the usual commercial mixture was repre- 
sented. 

A large number of tests have been made on Portland, slag, and nat- 
ural cements which s£t in air at different temperatures. The facilities 
of a cold-storage warehouse were utilized for exposing one group of 
specimens to a temperature of about 0° F. . another group to a tempera- 
ture in the vicinity of 39° F., while a third group remained in the 
open air during the period of setting. The several groups were each 
exposed to their respective temperatures immediately after guaging. 
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6 TESTS OF METALS AND OTHER MATERIALS, 1900. 

The most interesting results pertained to the subsequent testing of 
the material which was exposed to zero temperature. Specimen* 
which remained in storage one week, one month, or three months, fol- 
lowed by one or more days in the open air at 70° F., were low in 
strength in each group. The short initial period of setting between 
the time of guaging and when the material reached a frozen state and 
the final period of thawing, necessarily afforded an opportunity for 
the cement to acquire a certain degree of strength. The period of 
0° F. was one of partial or perhaps nearly complete suspension of 
chemical action, as evinced by the strength displayed when finally 
tested. After thawing, the material rapialy gained in strength, but 
the evidence of the tests leads to the deduction that the interval of 
exposure to low temperature was detrimental in the subsequent attain- 
ment of strength when brought under ordinary atmospheric tempera- 
tures for the period of time covered by these experiments. 

On the other hand, while the material which set at 39° F. did not 
equal the strength of that exposed to 70° F. for a corresponding period 
of time, yet the subsequent gain in strength after having been brought 
to 70° F. eventually placed it in a state of equality with the material 
set at the latter temperature only, and with instances in which there 
was a superiority in strength. 

There were specimens subjected to higher temperatures, and the 
strength determined after they had cooled to the temperature of the 
open air. 

The strength of glass, rough, ribbed, polished plate and wired, was 
determined in the condition of lights set in frames and under ordinary 
transverse loads. The limited available information on the strength of 
this material enhances the interest which attaches to these experiments. 

Chemical analyses were made on the different classes ot material, 
the results of which accompany the mechanical tests to which they 
refer, or are presented separately in tabular form. 

A list of the private parties who have availed themselves of the 
facilities of the testing department during the fiscal year, under pro- 
vision of the law, is appended. 

The testing department building has been enlarged by the addition 
of a wing, providing rooms in which are located the engine and accu- 
mulator pump, the machine tools for the preparation of test pieces and 
the fabrication of special fixtures and supplementary parts of the test- 
ing machines, and a tank and furnace room, which is also used in the 
preparation of cement and concrete specimens. 

This modified arrangement of the accessory apparatus of the testing 
department has enabled separate rooms in the main building to be set 
apart and used for metrology, photo-micrography, and pyrometry. 
Very respectfully, your obedient servant, 

John G. Butler, 
Lievtenant- Cohmel, Ordnance Department^ 

U. jS. A., Commanding. 

The Chief of Ordnance, U. S. A., 

Washington , D. C. 
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3.6-INCH B. L. FIELD MORTARS. 

Bodies. 
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Marks. 



L 

T 



Diam- 
eter. 



Inch. 
.605 

.505 

.505 
.505 
.505 
.505 
.505 

.505 

.505 

.505 

.505 

.505 

.505 

.505 

.505 
.505 



.564 
.564 



Sec- 
tional 
area. 



Sq.inch, 
.20 

.20 

.20 
.20 
.20 
.20 
.20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 
.20 

.25 



Elastic 

limit per 

square 

inch. 



Pounds. 
63,000 

63,000 

57,500 
64,000 
53,500 
57,000 
57,500 



Tensile 
8tre "f n Elon- 

inch. 



Pounds. 
100,600 

107,500 

96,950 
108,100 
87,600 
99,750 
103,500 



54,000 


98,250 ! 


57,000 


101,950 


64,000 


103,250 


53,500 


96,700 


54,000 


106,600 


58,500 


108,250 


60,000 


111,500 


56,500 
57,500 


94,500 
106,500 


54,400 
59,200 


103, 000 
100,320 



Per ct. 

18.5 

16.0 

18.5 
19.5 
21.5 
18.5 
17.5 

20.5 

19.0 

19.5 

19.5 

18.0 

16.0 

17.0 

19.5 
17.5 



25.0 
18.5 



Con- 
trac- 
tion of 
area. 



Per ct. 
40.3 

34.0 

43.3 
37.1 
49.1 
37.1 
30.7 

30.7 

34.0 

37.1 

37.1 

27.4 

27.4 

27.4 

46.2 
30.7 



57.0 
39.2 



Appearance of fracture. 



Silky, 60 percent; gran- 
ular, 40 per cent. 

Silky, 40 percent: gran- 
ular, 60 per cent. 

f.fc:::::::::::::: 

.....do 

do. 



Silky, 30 per cent; gran- 
ular, 70 per cent. 

Silky, 15 per cent; gran- 
ular, 86 per cent. 

Silky, 30 per cent; gran- 
ular, 70 per cent. 

Silky, 40 per cent; gran- 
ular, 60 per cent. 

8ilky,60percent; gran- 
ular, 40 per cent. 

Granular, silky spot at 
circumference. 

Granular, 80 per cent: 
silky, 20 per cent. 

Granular, 70 per cent; 
silky, 30 per cent. 

8ilky 

Granular, 40 per cent; 
silky, 60 per cent, ob- 
lique. 

Silky, serrated a 

Granular, silky center*. 



Elongation of 
inch sections. 



.27*. .10 



.10, 
.14, 
.11, 
.09. 
.10, 

.19, 

.18, 

.14, 

.12, 

.14, 

.10, 

.H, 



.17* 

.27* 
.25* 
.32* 

.28* 
.25* 

.22* 

.20* 

.25* 

.27* 

.22* 

.22* 

.20* 



.09, .30* 
.23*, .12 



.21, 
.10, 



.29* 
.27* 



Breechblocks. 



1 


.506 


i 
.20' 


60,500 


*98,800 


17.5 


34.0 


Silky, 80 per cent; fine 

granular, 20 per cent. 

Silky, oblique 


// 
.10, 


n 
.25* 


2 


.505 


.20 i 


61,200 


98,400 


18.5 


34.0 


.10, 


.27 


3 


.505 


.20 


74,750 


102,350 


17.5 


34.0 


8ilky serrated, 85 per 
cent; granular, 15 per 
cent. 


.25*, 


.10 


4 


.505 


.20 1 


65, 000 


106, 000 


22.5 


49.1 


Silky, cup-shaped 


.31*, 


.14 


5 


.505 


.20 


61,000 


100,600 


14.5 


34.0 


8ilky, 60 per cent; gran- 
ular, 40 per cent. 


.08, 


.21* 


' 




1 















Obturating Spindles. 



1 


.564 


.25 


73,600 


98,000 


22.0 


61.6 


2 


.564 


.25 


62,720 


85,680 


25.7 


61.5 


3 


.564 


.25 


68,520 


83,760 


23:7 


67.8 


1 


.605 


.20 


69,000 


112,050 


19.0 


46.2 


2 


.605 


.20 


60,500 


112,700 


18.5 


46.2 


3 


.605 


.20 


68,000 


109,500 


21.6 


61.9 


4 


.506 


.20 


64,760 


107,500 


19.5 


40.3 


6 


.506 


.20 


69,900 


110, 100 


21.6 


51.9 



Fine silky ' .22,. 37*,. 09 

do 16,. 46*,. 15 

do .22,. 40, .09 

Silky .10, .28* 

do i .28*,. 09 

do I .30*,. 13 

do I .14, .26* 

do .10, .33* 



Gas Checks. 



1 .« 


.25 


66,400 


114,320 


19.0 


1 
39.2 ' Granular, silky center.. 


.11, 


ft 
.27* 


.564 


.25 


6120.000 


146,600 


8.5 


15.0 ' Fine granular 


.12*. 


.05 


1 


<?.605 


.20 57,600 

l 


116,960 


16.0 


30.7 ' Silky, 10 per cent; fine 

I granular, 90 per cent. 

51.9 i Silky, 20 pei cent; fine 


.07, 


.23* 


2 


<f.S06 


.20 ' 62,000 


109,000 


21.5 


.10, 


.33* 












t granular, 80 percent. 
20.5 1 Fine granular, silky 






•J .506 


.20 81,000 


150,000 


11.0 


.07, 


.16* 


I 








i spot at center. 







a Forging*, from billet. b Approximate. <* Natural state of steel. d Same, oil treated. 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



5-INCH B. L SIEGE RIFLES. 



SPECIMENS FROM TUBES AND JACKETS. 



15 



Digitized by VjOOQlC 



Digitized by VjOOQIC 



5-INCH B. L. SIEGE KLFLES. 

Tube. 

No. 7291. 

Marks, ^¥bs. 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 
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loi&W Elongation f^T^' J""™""""" 
Mjuare | perW 'p^l ««■ 


Successive , 

permanent Remarks, 
set. j 


Pounds. . Inch. \ Inch. 

1,000 '0. 0. 

5.000 .00010 1 .00010 
10,000 .0U025 00015 
20,000 .fc'OGO - .00035 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial load 


1 


| 30,000 .00100 


.00040 




35,000 , .00115 
40,000 ' .00135 


.00015 
.00020 
.000O5 
.00015 
. 00510 


0. 1 0. 


42,000 .00140 
47,000 .00155 


0. j u. 


Elastic limit. 


! 48,000 .00(365 






49,000 .00810 


.00145 
.001 -JO 






1 50,000 .00980 


; **" 




! 51,000 .01005 .00075 








52,000 .01150 .00145 








81.700 






Tensile strength. 


1 1 











General summary. 

re^isUe strength per square inch of original section pounds.. 81,700 

Elastic limit per square inch of original section do. . . 47, 000 

Elongation per inch after rupture ~. inch.. .2560 

Elongation per inch under strain at elastic limit do. . . . 00155 

Reduction in diameter at point of rupture do. . . . 166 

Reduction in area after rupture, per cent of original section 51. 9 

Position of rapture ".86 from neck 

Character of broken surface silky 

Elongation of inch sections ".13, ".38* 

H. Doc. 508 2 
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5-INCH B. L. SIEGE RIFLE8. 



Tube. 

No. 7323. 

Marks, C «£ T 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 
loads per Elongation 

square . per inch. 

inch. 


! 
Successive pt 
elongation r* 3 
perlnch. set * 


Success! 
permanent 
set. 


Remarks. 


Pound*. Inch. 
1,000 ' 0. 
6,000 | .00015 
10,000 .00040 


Inch. : Inch. 
0. 0. 
.00015 0. 
.00025 


Inch. 
0. 
0. 


Initial load. 


20,000 
80,000 
35,000 
40,000 
42,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
84,460 


.00075 
.00110 
.00136 
.00150 
.00160 
.00170 
.00190 
.00206 
.00226 
.00375 
.00500 
.00645 
.00760 


.00035 






.00036 






.00025 , .00005 ' .00005 
.00015 ' 1 




.00010 .00010 , .00005 
.00010 t | 


Elastic limit. 


.00020 1 


Tensile strength. 


.00016 | 


.00020 ' 


.00150 




.00125 




.00146 




.00105 










1 





General summary. 

Tensile strength per square inch of original section pounds. . 84, 460 

Elastic limit per square inch of original section do. . . 45,000 

Elongation per inch after rupture inch. . . 22UO 

Elongation per inch under strain at elastic limit do. . . . 00170 

Reduction in diameter at point of rupture do. . . .135 

Reduction in area after rupture, per cent of original section 46. 2 

Position of rupture 1" .1 from neck 

Character of broken surface silky 

Elongation of inch sections ".27*, ".17 
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5-INCH B. L. 81EGE BIFLES. 

Jacket. 
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No. 7365. 
Marks, b? 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 



Applied 

loads per 

square 

inch. 


Elongation 
perlnch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
46,000 
50,000 
61,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57.000 
58,0C0 
94,920 


Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001867 
.001567 
.001733 
.001800 
.001900 
.002033 
.003367 
.004667 
.006033 
.006667 
.008000 


Inch. 
0. 
.000100 
.000200 
.000333 
.000384 
.000400 
.000200 
.000166 
.000067 
.000100 
.000138 
.001384 
.001300 
.001366 
.000634 
.001333 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial load. 

Elastic limit not well denned. 






1 


1 


0. 
0. 


0. 
0. 


1 






























Tensile strength. 




■ 







General summary. 

Tensile strength per square inch of original section pounds. . 94, 920 

Elastic limit per square inch of original section not well defined 

Elongation per inch after rupture inch. . . 2200 

Seduction in diameter at point of rupture do . . . .134 

Reduction in area after rupture, per centum of original section 41.9 

Position of rupture 1". 6 from neck 

Character of broken surface silky 

Elongation of inch sections ". 19, ".35* ".12 

TABULATION OF TENSION SPECIMENS FROM S- INCH B. L. SIEGE 
BIFLES (STEMS OF SPECIMENS FROM TUBES, 2" LONG, ".505 DIAME- 
TER). 




7291 Tube.... 
7323 do 



Elastic Tensile 
limit 'strength 
per i per 

square I square 
inch. inch. 



Pounds. Pounds. 
47,000 81,700 
45,000 ! 84,450 



Elon- 
gation. 



Pcrct, 
25.5 
22.0 



Con- 
trac- 
tion of 
area. 



Appearance of fracture. 



PercL 
61.9 
46.2 



Remarks. 



Silky" Breech end. 

do Do. 



STEMS OF SPECIMENS FROM JACKETS, 3" LONG, ".564 DIAMETER. 




Not i 94,920 
well 
defined. 




41.9 I Silky , Breech end. 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



6-INCH R, F. GUNS. 



SPECIMENS FROM TUBES AND JACKETS. 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



6-INCH R. F. GUNS. 

Tube. 
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No. 7292. 
Marks, $%& 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied | 
i loads per Elongation 
j square perineh. 
! inch. 


Successive Pflfm . n . nt 
elongation Permanent 
per inch, i Bei * 


Successive 

permanent 

set. 


Remarks. 


Pounds. ' Inch. 
1.000 0. 
5,000 .00010 
I 10.000 .00040 


Inch. Inch. 
0. 0. 
.00010 0. 
.00080 


Inch. 
0. 
0. 


Initial load. 


! 20,000 .00070 


.00030 






30,000 , .00105 


.00035 ! 






! 40.000 .00135 
42.000 .00155 
44.1*00 .00165 
45. 000 . 00215 
4eJ. 000 . 00250 
47. 000 . 00350 
4H. 000 . 00550 
49.000 .00650 
87 400 


.00030 0. 
.00020 .00005 

.00010 

.00050 


0. 
.00005 


Elastic limit. 


. 00035 






. 00100 






.00200 






. 00100 










Tensile strength. 











General summary. 

Tensile strength per square inch of original section pounds.. 87,400 

Elastic limit per square inch of original section do... 44,000 

Elongation per inch after rupture inch.. .2100 

Elongation per inch under strain at elastic limit do. . . . 00165 

B*d action in diameter at point of rupture do. . . .085 

Seduction in area after rupture, per cent of original section 80. 7 

Potion of rupture '.6 from neck 

Character of broken surface silky, oblique 

Elongation of inch sections , M, .&* 
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Marks, St R T!a T 

Diameter, ."505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



6-INCH K. F. GUNS. 
TUHE. 

No. Tl'IM. 



Applied 

loads per 

square 

inch. 



Potin<li>'. 
1.000 
:\ «HK» 

10.000 
•J0,U V» 
ttU. 000 

:v\ ooo 

40. 000 
4'_\ 000 
49.000 
r*). 000 
51.000 
.Vj.ltOO 

m.ooo 

91,000 



Successive 



Successive ' 



™°rTch" oloniuiiS l^nmjnent rit . ruln , K . nt; 
per men. , 1>er i, 1( . h | s*i. w , 



Inch. 

0. 
. 00010 

. (KHi:>."i 
.00000 

.ooioo 
.(X)l -.hi 

. CM » 1 1 '» 

.00 l.v, 

.(M)lS) 
.i«"J» r » 



Inch. 
0. 

.oooio 
. ( H Kr_* "» 

.OlM'.Vi 

.OOulu 
. IKK rjo 
. 0002"> 
.00010 
.00O.!"> 
.OIHMVS 
.(WO 
.00 1U."» 
.00110 
. OOO'C) 



Inch. Inch. 

o. 0. 

u. 0. 



Remarks. 



Initial load. 



.lH»>U.> . 0O00.> 

Klastic limit. 



Tensile strength. 



( uih nil amtimari/. 

Tensile strength per squnre inch of drij.-ii.al section puiiiuls.. 91.000 

Elastic limit per square inch of oriK'innl section do... 49,000 

Elongation per inch after rupture inch.. . 21-V) 

Elongation per inch, under strain at elnstic limit do... .001 SO 

Reduction in diameter nt point of rupture do. .. . lov» 

Reduction in area alter rupture. p«-r cent of original set ion 37. 1 

position of rupture l".oi; from neck 

Character of broken sunnc silky, trace ->!' granulation 

Elongation of inch sections ". '11*, ". lo 
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6-inch r. f. guns. 
Tube. 
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No. 7297. 



Jiarks, bt 2 F 5 T 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

liUKlS per 

*qtiure 
inch. 


Elongation 
per inch. 

Inch. 
0. 
. OCX) 10 
. OOOiJO 
.00000 
. 00095 
.00110 
. 001 10 
.00150 
.00170 
.001 SO 
.00200 

. 00220 

.00*295 

: . 00450 

.00710 


Successive 

elongation 

per inch. 

Inch. 
0. 
.00010 
. KXrjO 

. OUOi.iO 
. UOtttt 
.110015 

. ooo;>o 

.00010 
.00020 
.00010 
. 00020 
. OOtrjO 
. 00075 
,0H 155 
. 00-JtK) 




Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


1. 000 
5. 000 
10,0(10 


8: 


/wc/i. . 


Incji. 
0. 

0. 


Initial load. 

Elastic limit. 
Tensile strength. 


'JO. 000 








:i0. ooo 








40. CI00 


0. 




0. 


42,<«*i 

47.014.1 


0. 




0. 


Js. ohj 








10.O00 








! 50,Uj0 








51 . (CIO 








5J, 0i)0 








5.;.<*io 








>7.0U0 









(lateral sum mar if. 

T«-n-iIe strength per square inch of original section pounds.. 87.009 

K.wie limit jkt square inch of original section do... 18.000 

K: Tuition per inch after rupture inch.. . 2H50 

E'.fTiztiiinn per inch under strain at elastic limit do... . oolso 

R-i i'-rion in diameter at point of rupture do... . 155 

Ktd'MJ'on in area after rupture, percent of original section 51.9 

Pe»i:j«ni of rupture •- ".75 from neck 

Character of broken surface sil ky 

.Elongation of inch section.- "oO*. ".H 
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Marks, ffSa 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



6-inch r. f. gun8. 

Tube. 

No. 7352. 



Applied 

loads per 

square 

inch. 


Elongation 
perinch. 


Successive 

elongation 

perinch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85.000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
80,400 


Inch. 
0. 

.00010 
.00025 
.00060 
.00100 
.00115 
.00135 
.00145 
.00600 
.01806 
.01860 
.01430 
.01500 


Inch. 
0. 

.00010 
.00015 
.00035 
.00040 
.00015 
.00020 
.00010 
.00355 
.00806 
.00015 
.00080 
.00070 


Inch. 
0. 
0. ' 


Inch. 
0. 
0. 


Initial lewd j 






! 


1 


Elastic limit. 
Tensile strength. 


0. | 0. 


6. 1 6. 
I 





























General summary. 

Tensile strength per square inch of original section pounds. . 80. 400 

Elastic limit per square inch of original section do... 42,000 

Elongation per inch after rupture inch.. .2550 

Elongation perinch under strain at elastic limit do... .00146 

Reduction in diameter at point of rupture do... .1M 

Reduction in area after rupture, per cent of original section 57.0 

Position of rupture l."l from neck 

Character of broken surface silky, serrated 

Elongation of Inchsections ".31*. ".30 
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6-INCH R. F. GUNS. 
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Jacket. 

No. 7304. 

Marks, kW 

Diameter, ".564. 

Sectional area, .25 square inch. 

Gauged length, 3". 



Applied 
loads per 
square 
: inch. 


Elongation 
per Inch. 


Successive 
elongation 
per inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


1 Pounds. 
1 1,000 
1 5,000 
j 10,000 


Inch. 
0. 
.000088 

.000267 
.000638 
.000967 
.001300 
.001533 
.001700 
.001800 
.001983 
.002167 
.004400 
.006000 
.006883 


Inch. 
0. 

.000033 
.000284 
.000366 
.000384 
.000333 
.000288 
.000167 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial load. 
Elastic limit. 


! 20,000 






30.000 






40,000 
46,000 
50,000 


0. 
0. 


0. 
0. 


I 54,000 


.000100 






55,000 


.000183 
.000284 
.002283 
.001600 
.000338 






i 56,000 







■ 57,000 


:::::::::::: 






58,000 




*" 




i 59,000 








95,680 




:::::::::::: 


Tensile strength. 















General summary. 

Tensile strength per square inch of original section pounds. . 95, 680 

Elastic limit per square inch of original section do. . . 54, 000 

Elongation per inch after rupture inch.. .2000 

Elongation per inch under strain at elastic limit do. . . . 001800 

Reduction in diameter at point of rupture do... .164 

Reduction in area after rupture, per cent of original section 49. 7 

Position of rupture ".95 from neck 

Character of broken surface , silky 

Elongation of inch sections ".10, ".14, ".36* 
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6-INCH R. F. GUNS. 



Jacket. 

No. 7305 

Marks, 6 M R T f8 J 

Diameter, ".564. 

Sectional area, .25 square inch. 

Gauged length, 3". 



Applied 

loads per 

square 

inch. 


Elongation 
perlnch. 


Successive 
elongation 
per inch. 


1 

Permanent! *SE**™ 
„* , permanent 

*** | set. 


Remark*. i 

1 


Pounds. 
1,000 
5.000 
10.000 
20.000 
80,000 
40,000 
46,000 
50,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
101,600 


Inch. 
0. 

.000067 
.000300 
.000667 
.001000 
.001338 
.001567 
.001700 
.001867 
.002067 
.002333 
.002600 
.003067 
.004833 


Inch. 
0. 

.000067 
.000233 
.000367 
.000333 


Inch. . Inch. 
0. < 0. 
0. j 0. 


1 

Initial load. < 

| 




Elastic limit. 
Tensile strength. 


.000388 
.000234 
.000133 
.000167 
.000200 
.000266 
.000267 
.000467 
.001766 


0. 0. 
0. ' 0. 


















j i 



General summary. 

Tensile strength per square inch of original section pounds. . 101, 600 

Elastic limit per square inch of original section do. . . 55, 000 

Elongation per Inch after rupture inch. . . 1833 

Elongation per inch under strain at elastic limit do. . . . 001867 

Reduction in diameter at point of rupture do. . . .154 

Reduction in area after rupture, per cent of original section 47.2 

Position of rupture ".95 from neck 

Character of broken surface silky 

Elongation of inch sections ".09, ".14, "32* 
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6-INCH R. F. GUNS. 

Jacket. 

No. 7316. 
Marks, l i%& 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 
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Applied 

loitasper 

square 

inch. 


Elongation 
perlnch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
46,000 
50,000 
53,000 
54,000 


Inch. 
0. 
.000100 
.000267 
.000600 
.000933 
.001300 
.001533 
.001667 
.001767 
.001833 


Inch. 
0. 

.000100 
.000167 
.000333 
.000333 
.000367 
.000233 
.000134 
.000100 
.000066 
.000067 
.004600 
.000233 
.000934 
.000666 
.001000 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial load. 

Elastic limit. 
Tensile strength. 






, 


0. ■ 0. 

o. ; o. 






55,000 .001900 
56.000 .006500 
57,000 .006733 
58,000 .007667 
59,000 .008333 
60,000 .009333 




i 


i 


i 


; 


1 


94,000 




) 






1 



General summary. 

Tensile strength per square inch of original section pound's. . 94, 000 

Elastic limit per square inch of original section do. . . 65,000 

Elongation per inch after rupture inch.. .2233 

Elongation per inch under strain at elastic limit do... .001900 

Reduction in diameter at point of rupture do. . . .164 

Redaction in area after rupture, per cent of original section 49. 7 

Position of rupture 1".62 from neck 

Character of broken surface silky 

Elongation of inch sections ".14, ".38* ".15 
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6-IKCH B. F. GUNS. 



Jacket. 
No. 7353. 



Marks, g^fr 

Diameter, ".564. 

Sectional area, .25 square inch. 

Gauged length, 3". 



Applied 

loaosper 

square 

inch. 


Elongation 
per Inch. 


Successive 
elongation 
per Inch. 


Permanent 
set. 


Successive 
permanent 

set. 


Remarks. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
50,000 
63,000 
64,000 
55,000 
66,000 
67,000 
68,000 
89, 120 


Inch. 
0. 

.000100 
.000300 
.000667 
.001033 
.001367 
.001600 
.OOl'OO 
.001867 
.003267 


Inch. 
0. 
.000100 
.000200 
.000367 
.000366 
.000334 
.000233 
.000100 
.000167 
.001400 


IliCh. 

0. 
0. 


Inch. 
0. 
0. 


Initial load. 

Elastic limit. 
Tensile strength. 















.066088 



.000033 










.006333 i .003066 
.008500 | .002167 
.009383 .000833 
.010667 ' .001334 




























General summary. 

Tensile strength per square inch of original section pounds. . 89, 120 

Elastic limit per square inch of original section do. . . 63, 000 

Elongation per inch after rupture inch. . . 1967 

Elongation per inch under strain at elastic limit do. . . . 001867 

Reduction in diameter at point of rupture do. . . .164 

Reduction in area after rupture, per ceut of original section 49. 7 

Position of rupture at the middle of the stem 

Character of broken surface .' silky 

Elongation of inch sections ". 10, ". 33*/'. 1<* 

TABULATION OF TENSION SPECIMENS FROM 6-INCH R. F. GUNS. 

STEMS OF SPECIMENS FROM TUBES 2" LONG, ".505 DIAMETER. 



No. of i Position 
test, j in gun. 



Elastic 

Location limit 

of spcci- ' per 

mens, square 

inch. 



Pound*. 
7292 ' Tube ..... Middle . 44,000 

7296 i. ...do. ...i. ...do... 49,000 

7297 ....do. ...... ..do... 48,000 

7352 I. ...do.... ....do... 42,000 



Tensile i 
strength 1 Elon- 

per ga- 

gquare ' Hon. 

inch, i 



Pounds. Per ct. 
87,400 i 21.0 
91,000 ! 21.5 



87,000 
80,400 



23.5 
25.5 



Con- 

#Sn i Appearance of frac- 
l J°" ture. 

area. 



Remarks. 



Perct. 
30.7 
37.1 

51.9 
57.0 



Silky, oblique i Breech end. 

Silky, trace of gran- I Muzzle end. 
ulation. j 

Silky | Breech end. 

Silky, serrated Muzzle end. 



STEMS OF SPECIMENS FROM JACKETS 3 // LONG, ".564 DIAMETER. 



1 7304 


Jacket... 
....do.... 
....do.... 
....do.... 


Outside. 
....do... 

Middle . 
....do... 


1 54,000 
I 65,000 
1 55,000 
, 53,000 


96,680 
101,600 
94,000 
89,120 


20.0 ] 
18.3 1 
22.3 ' 
19.7 I 


49.7 
47.2 
49.7 
49.7 


Silkv 


Muzzle end. 

Do. 
Breech end. 

Do. 


7305 
7316 
7353 


a Q . :.::::::::::. 


do 

do 
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7-INCH B. L SIEGE HOWITZERS. 



SPECIMENS FROM TUBES AND JACKETS. 
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7-inch b. l. siege howitzebs. 
Tube. 
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Marks, % 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7322 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Succcwive 
elongation 
per inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pouiul*. 

1.000 

5,000 

i 10,000 


Inch. 

0. 
.00015 
.00035 
.00070 
.00110 
.00125 
.00140 
.00150 
.00180 
.00190 
.00195 
.00850 
.00900 
.01025 
.01130 
.01275 


Inch. 

0. 
.00015 
.00020 
.00035 
.00040 
.00015 
.00015 
.00010 
.00030 
.00010 
.00006 
.00655 
.00060 
.00125 
.00106 
.00145 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 

Elastic limit. 
Tensile strength. 


20,000 
30,000 
35,000 
40,000 
42,000 
50,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
87,400 










.00005 


.00005 


.00005 


0. 











































General sumjnary. 

Tensile strength per square inch of original section pounds.. 87,400 

Elastic limit per square inch of original section do. . . 54, 000 

Elongation per inch after rupture inch. . . 2500 

Elongation per inch under strain at elastic limit do... .00195 

Reduction in diameter at point of rupture do . . . .165 

Reduction in area after rupture, per cent of original section 54.6 

Position of rupture ".90 from neck 

Character of broken surface silky, oblique 

Elongation of inch sections ''.36*, ".14 

H. Doc 508 3 
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7-INCH B. L. 8IEGE HOWITZEBS. 



Tube. 

No. 7379. 
Marks, C5 ^ T 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

inch. 


■»;« 


Permanent 
set. 


Successive 

permanent 

set. I 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
84,450 


Inch. 

0. 
.00010 
.00025 
.00060 
.00100 
.00110 
.00125 
.00135 
.00155 
.00300 
.00600 
.00750 
.00850 
.01000 


Inch. 

0. 
.00010 
.00015 
.00035 
.00040 
.00010 
.00015 


Inch. 

0. 

0. 


Inch. 

0. 

0. 






i 


6. | 6. 


.00010 
.00020 
.00145 
.00300 
.00150 
.00100 
.00150 


0. 


0. 


.. . .. 


;:;: 



























I I 



Remarks. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength, per square inch of original section pounds.. 84,450 

Elastic limit per square inch of original section do. . . 49, 000 

Elongation per inch after rupture inch.. .2750 

Elongation per inch under strain at elastic limit do ... . 00166 

Reduction in diameter at point of rupture do... .155 

Seduction in area after rupture, per cent of original section 51.9 

Position of rupture at the middle of the stem 

Character of broken surface fine silky 

Elongation of inch sections ".82*, * 28 
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SIEGE 

t 

Jacket. 



HOWITZEBS. 
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No. 7251. 
Marks, & >7J 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 



Applied 
loans, per Elongation 
square ; per Inch, 
inch. 



Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
48.000 
49,000 
50,000 
51,000 
52.000 
58,000 
54,000 
55,000 
66,000 
57,000 
90,400 



Inch. 
0. 
.000067 
.000267 
.000800 
.000967 
.001888 
.001600 
.001700 
.001700 
.001767 
.001800 
.002000 
.002488 
.002867 
.003600 
.005000 
.006000 



Successive PiipmAnftT1 t Successive 
elongation | Permanent permanent! 

per Inch. ** u set. 



Remarks. 



Inch. 
0. 

.000067 
.000200 



.000867 
.000866 
.000267 
.000100 
0. 
.000067 
.000083 
.000200 
.000483 
.000484 
.000783 
.001400 
.001000 



i 0. 
I 0. 



Inch. | Inch. 
1 0. 
0. 



Initial loads. 



Elastic limit 



Tensile strength. 



General summary. 

Tensile strength per square Inch of original section pounds. . 90, 400 

Elastic limit per square inch of original section do... 61,000 

Elongation per inch after rupture inches.. .2100 

Elongation per inch under strain at elastic limit do. . . . 001800 

Reduction in diameter at point of rupture do. . . .164 

Reduction in area after rupture, per cent of original section 49. 7 

Position of rapture t... 1 ".30 from neck 

Character of broken surface silky 

Elongation of inch sections ".20, ".81*, ".12 
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-INCH B. L. 



8IEGE H0WITZER8. 

f 

Jacket. 



Marks Ctit £' 



No. 7378. 



Diameter, ".564. 

Sectional area, .25 square inch. 

Gauged length, ;•>". 



Applied 

loads per 

square 

inch. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
50,000 
60,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
103,560 



«. lnnM » lnn I Successive ].>___ -..^r,. Successive 

£r1nch I eloneation 1>e ™ ft t nent , permanent 
per men. i p^^h | set. | 8et 



Remarks. 



Inch. Inch. Inch. Inch. 

0. , 0. i 0. I 0. i Initial load. 

.000100 .000100 l 0. ' 0. 

.000300 ' .000200 ' 

.000633 ! .000333 

. 000967 ' . 000334 

.001300 .000383 0. 0. 

.001500 , .000200 0. i 0. 

.001667 , .000167 • t 

.002000 ' .000333 

.002133 | .000133 ' Elastic limit. 

.002300 .000167 

.002500 .000200 

.002700 | .000200 i i 

.004333 i .001633 i 

.005667 .001334 , 

.008000 I .002333 I ; 

Tensile strength. 



(inieral summary. 

Tensile strength per square inch of original section pounds.. 103.560 

Elastic limit per square inch of original section do. . . 64. 000 

Elongation per inch after rupture inches. . . 1 TnT 

Elongation per inch under strain at elastic limit do. . . . 002153 

Reduction in diameter at point of rupture do. . . .Hi 

Reduction in area after rupture, per cent of original section 44. 6 

Position of rupture 1". 27 from neck 

Character of broken surface silky 

Elongation of inch sections ".10. ".26*. ".17 

TABULATION OF TENSION SPECIMENS FROM 7- INCH B. L. SIEGE 

HOWITZERS. 

STEMS OF SPECIMENS FROM TUBES, 2" LONG. ".505 DIAMETER. 



No. of 
test 


Position 
in gun. 


Elastic | Tensile 

limit, 1 strength, 

per per 

square square 
inch. inch. 


Elonga- 
tion. 


Contrac- 
tion of 
area. 


Appearance of fracture. 


Remarks. 


i Pounds. . Pounds. Per cent. 
7322 Tiih<» J ft4. 000 1 87. 400 1 26. 


Percent. 
54.6 
61.9 


Silky, oblique 


I 
Breech end. 1 


7379 


do 


49,000 84,450 


27.5 


Finesilky 


Do. 



STEMS OF SPECIMENS FROM JACKETS, 3" LONG, ".505 DIAMETER. 



7251 


Jacket.. 
....do... 


. 51,000 
. 64,000 


90,400 
103,560 


21.0 
17.7 


49.7 
44.6 


Silkv 


Breech end. 
Do. 


7378 


ao 
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10-INCH STEEL B. L. RIFLES. 



SPECIMENS FROM TUBES AND JACKETS. 
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10-INCH STEEL B. L. BIFLES. 

Tube. 
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No. 7404:. 

Marks, JB5& 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 


Inch. 
0. 
.000100 
.000333 
.000667 
.001000 
.001167 
.001367 
.001700 
.009667 
.011000 
.012167 
.012667 
.013667 


Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000200 
.000333 
.007967 
.001333 
.001167 
.000500 
.001000 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial load. 

Elastic limit. 
Tensile strength. 


t 






0. 
0. 


0. 
0. 






















£4,960 















General summary. 

Tensile strength per square inch of original section , pounds. . 84, 960 

Elastic limit per square inch of original section do. .. 50,000 

Elongation per inch after rupture inch. . . 2367 

Elongation per inch under strain at elastic limit do.. . . 001700 

Reduction in diameter at point of rupture do . . . .164 

Reduction in area after rupture, per cent of original section 49. 7 

Position of rupture 1".6 from neck 

Character of broken surface , silky 

Elongation of inch sections , n . 16, ".88*, ".17 



Digitized by VjOOQIC 



40 



10-INCH STEEL B. L. BIFLES. 

Jacket. 



No. 7372 
Marks, kW 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 



| Applied 
1 loads per 
square 
inch. 


1 

Elongation 
, per inch. 


Successive 

elongation 

perlnch. 

Inch. 

1 °- 

.000100 
1 .000200 
1 .000333 
l .000344 
, .000166 
1 .000200 
I .000067 
1 .000233 
1 .000067 
! .005167 

.000533 
! .000733 
' .001067 
1 .000867 


Permanent 
set 


Successive 
permanent 

set. 

Inch. 
0. 


I 
Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
42,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
90,360 


Inch. 

0. 

I .000100 

.000300 

.000633 

I .000967 

.001133 

.001333 

1 .001400 

1 .001633 

, .001700 

i .006867 

! .007400 

1 .008133 

.009200 

I .010067 


Inch. 
0. 


Initial load. 







Elastic limit. 
Tensile strength. 







"6." 


0. 


0. 


0. 


............ 





























l 









General summary. 

Tensile strength per square inch of original section pounds. . 90, 360 

Elastic limit per square inch of original section do. . . 50, 000 

Elongation per inch after rupture inch . . . 1938 

Elongation per inch under strain at elastic limit do. . . . 001700 

Reduction in diameter at point of rupture do. . . .104 

Reduction in area after rupture, per cent of original section 88. 5 

Position of rupture ^ 1".35 from neck 

Character of broken surface fine granular, 50 per cent; silky, 50 per cent 

Elongation of inch sections ".15, ".30* ".13 
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Jacket. 

No. 7383. 

Marks, ^S 1 
Diameter, ".564. 
Sectional area, .25 square inch 
Gauged length, 3". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 

Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001133 
.001300 
.001367 
.001633 
.001767 
004000 
.005000 
.005833 
.006667 
.007333 


Successive 
elongation 
per inch. 


Permanent 
set. 

Inch. 
0. 
0. 


Successive 
permanent 
| set. 

Inch. 


Remarks. 


Pound*. 

1,000 

5,000 

10.000 


Inch. 
0. 
.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000067 
.000266 
.000134 
.002233 
.001000 
.000833 
.000834 
.000666 


Initial load. 

Elastic limit. 
Tensile strength. 


20.000 






30,000 


, 




35,000 
40.000 


0. 


0. 


42,000 
50,000 


0. 


0. 


. 53.000 






1 54.000 






, 55. 000 






i 56,000 






I 57.000 

\ 58,000 










96,720 






1 




'**" 







General summary. 

Tensile strength per square inch of original section pounds.. 96,720 

Elastic limit per square inch of original section do. . . 53, 000 

Elongation per inch after rupture inch. . . 2000 

Elongation per inch under strain at elastic limit do. . . . 001767 

Reduction in diameter at point of rupture do. . . .144 

Redaction in area after rupture, per cent of original section 44. 6 

Position of rupture 1".4 from neck 

Character of broken surface silky 

Elongation of inch sections ".16, ".29*, ".15 

TABULATION OF TENSION SPECIMENS FROM 10-INCH B. L. RIFLES. 

STEMS OF 8PECIMENS. 3" LONG, ".564 DIAMETER. 



No. of Position 



Elastic 
Location I limit 



™.oi rosition -f^^r ™ 

t«t. in *un. ol 8 P ecl P eT 
" e uu ' I menu, i amim 



7*04 Tube.... 
7372 Jacket... 



7383 ....do. 



Middle . 
....do... 



.do. 



square 
inch. 



Tensile 
strength 

per 
square 
inch. 



Pounds. 
50,000 
50,000 



58,000 



Pounds. 
84,960 
90,360 



96,720 



Elon- 
tion. 



Con- 
trac- 
tion 
of 
area. 



Appearance of frac- 
ture. 



Remarks. 



Perct. 
23.7 
19.3 



20.0 



Perct. i 
49.7 | Silky Muzzle end. 



33.5 



44.6 



Fine granular. 50 
per cent; silky, 50 
cent. 

Silky | 



Breech end. 



Do. 
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12-INCH STEEL B. L. BIFLES. 

Tube. 
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No. 7283. 
Marks, £?# 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 



I 



fe£&^r monition ^SS^' ^"^^ S^!Stt 
square | per Inch. e iSB!Sh ! set. .Permanent 



square 
inch. 



Pounds. 

1,000 

5,000 

10.000 

20.000 

30,000 

a5,ooo 

•10,000 
49.000 
50,000 
51,000 
62,000 
53,000 
54,000 
91.360 



Inch. 
0. 
.000067 
.000300 
.000667 
.001033 
.001167 
.001367 
.001700 
.004333 
.004967 
.005933 
.006667 
.007600 



perlnch. 



Inch. 
0. 
.000067 
.000233 
.000367 
.000366 
.000134 
.000200 
.000333 
.002633 
.000634 
.000966 
.000734 



Remarks. 



Inch. 



Inch. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 91, 360 

Elastic limit per square inch of original section do. . . 49, 000 

Elongation per inch after rupture inch. . . 2100 

Elongation per inch under strain at elastic limit do... .001700 

Reduction in diameter at point of rupture do. . . .134 

Reduction in area after rupture, per cent of original section 41. 9 

I*u«tion of rupture 1". 6 inch from neck 

Character of broken surface Silky 

Elongation of indirections ".13, ".34* ".16 
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12-INCH STEEL B. L. BIFLES. 

Tube. 



1M A «.1~* 15088 B, 

Marks, b t 3 m 

Diameter, ''.564. 

Sectional area, .25 square inch. 

Gauged length, 3". 



No. 7362. 



i I 

__ Elongation X°Son ^ 
square per Inch. | ^ch" 



Applied 
loads — 



per 



Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
87,120 



Inch. 


Iru*h. 


0. 


0. 


.000100 


.000100 


.000333 


.000233 


.000667 


.000334 


.001000 


.000333 


.001200 


.000200 


.0013f.7 


.000167 


* .001500 


.000133 


.001567 


.000067 


.002700 


.001133 


.004000 


.001300 


.005600 


.001600 


.006167 


.000567 


.007333 


.001166 



Permanent Suc <* esaive 
trmauem; permanent 

sei " | set. 



Inch. 



0. 
0. 



Remarks. 



Inch. 



i 



Initial load. 



Elastic limit. 



Tensile strength. 



General mmmari/. 

Tensile strength per square inch of original section pounds. . 87, 120 

Elastic limit per square inch of original section do... 45,000 

Elongation per inch after rupture inch . . . 228 

Elongation per inch under strain at elastic limit do. . . . 001567 

Reduction in diameter at point of rupture do. . . .134 

Reduction in area after rupture, per cent of original section 41.9 

Position of rupture m . . . . V*. 4 from neck 

Character of broken surface 7 silky, oblique 

Elongation of inch sections ".26, ".28*, ff .lS 
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Marks, ^ T 

Diameter, ".564. 

Sectional area, .25 square inch. 

Gauged length, 3" 



No. 7363. 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Successive 

elongation 

per inch. 

Inch. 
0. 

.000100 
.000200 
.000833 
.000334 
.000133 
.000200 
.000133 
.009234 
.000400 
.000600 
.001266 
.000800 


Permanent 
se . 

Inch. 
0. 
0. 


Successive 

permanent 

set. 

Inch. 
0. 
0. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
81,200 


Inch. 
0. 

.000100 
.000800 
.000683 
.000967 
.001100 
.001300 
.001488 
.010667 
.011067 
.011667 
.012988 
.013788 


Initial load.. 

Elastic limit 
Tensile strength. 











6. 
0. 


0. 
0. 





























1" "" " 


1 



General summary. 

Tensile strength per square inch of original section pounds.. 81,200 

Elastic limit per square inch of original section do . . . 44, 000 

ElongattoiLper Inch after rupture inch.. .2467 

Elongation per inch under strain at elastic limit do... .001483 

Reduction in diameter at point of rupture do. . . .154 

Reduction in area after rupture, per cent of original section 47. 2 

Position of rupture 1" from neck 

Cuancter of broken surface silky 

Elongation of inch sections ».^7*,».21 f ff .l6 
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12-INCH STEEL B. L. BIFLES 



Jacket. 

No. 7252. 
Marks, £££ 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 

Inch. 
0. 
.000100 
.000300 
.000667 
.001000 
.001167 
.001333 
.001400 
.001700 
.001733 
.003667 
.004300 
.004*33 
.005400 
.006333 


Successive 
elongation 
perlnch. 

Inch. 

. o. 

.000100 
.000200 
.000367 
.000333 
.000167 
.00016S 
.000067 
.000300 
.000033 
.001934 
.000633 
.000533 
.000567 
.000933 


Permanent 
net. 

Inch. 
0. 
0. 


Successive 

permanent 

set. 

Inch. 

i 0. 
0. 


Remarks. 


Pounds. 

1,000 

5,000 

10,000 


Initial load 


20,000 






30,000 






35,000 
40,000 


0. 


0. 




42,000 
50,000 


0. 


0. 




51,000 






Elastic limit. 


62,000 








53,000 








54,000 








55,000 


:::::::::::: 






56,000 








100,640 






Tensile strength. 















General summary. 

Tensile strength per square inch of original section pounds. . 100, 640 

Elastic limit per square inch of original section '. do... 51.0U0 

Elongation per inch after rupture inch . . . 2rt3 

Elongation per inch under strain at elastic limit do. . . . 001733 

Reduction in diameter at point of rupture do. . . . 124 

Reduction in area after rupture, per cent of original section 89. 2 

Position of rupture at middle of stem 

Character of broken surface silky 

Elongation of inch sections ".13. ".3-1*, ".14 
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12-inch steel b. l. rifles. 

Jacket. 

No. 7355. 
Marks. $f t $ 
Diameter, ".5G4. 
Sectional area, .25 square inch. 
Gauged length, 3". 
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! Applied 1 
loans per Elongation 
square | perinch. 
inch. ' 


Successive 
elongation 
perinch. 


Permanent 

set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. Inch. 

1,000 0. 

5,000 .000100 
10,000 , .000333 
20.000 .000667 
30.000 .001000 
35,000 .001167 
40,000 .001367 
42.000 1 .001467 
48.000 .001667 
49,000 | .003667 
50,000 .004667 
51,000 ' .00*100 


Inch. 
0. 
.000100 
.000233 
.000334 
.000333 
.000167 
.000200 
.000100 
.000200 
.002000 
.001000 
.000733 
.000900 
.000367 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial load. 

Elastic limit. 
Tensile strength. 






0. 0. 


6. | 6. 


I 


I 




' 52,000 .006300 






I 53,000 .006667 






| 94,360 






1 









General .vimmart/. 

Tensile strength per square inch of original section pounds. . 94, 360 

Elastic limit per square inch of original section do. . . 48, 000 

Elongation per inch after rupture inch. . . 2333 

Elongation per inch under strain at elastic limit do. . . . 001667 

Reduction in diameter at point of rupture do. . . .144 

Reduction in area after rupture, per cent of original section 44. 6 

Position of rupture 1 " from neck 

Character of broken surface silky 

Elongat ion of inch sections ".14, ".21, ".36* 

H. Doc. 508 i 
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12-INCH 8TEEL B. L. EIFLE3. 



Jacket. 

No. 7364. 

Marks, StTo 

Diameter, ".564. 

Sectional area, .25 square inch. 

Gauged length, 3". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


Pounds. 


I 

Inch. 


Inch. 


1,000 


0. 


0. 


5,000 


.000100 


.000100 


10,000 


.000300 


.000200 


20,000 


.000633 


.000333 


80,000 


.001000 


.000367 


85,000 


.001133 


.000133 


40,000 


.001333 


.000200 


42,000 


.001433 


.000100 


51,000 


.001733 


.000300 


52,000 


.002667 


.000934 


53,000 


.004333 


.001666 


54,000 


.009333 


.005000 


55,000 


.009667 


.000334 


56,000 


.010067 


.000400 


8K.720 


............ 





Permanent Successive i 
permanem permanent 



Remarks. 



Inch. Inch. 

0. 0. Initial load. 

0. 0. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 88, 720 

Elastic limit per square inch of original section do. . . 51, 000 

Elongation per inch after rupture , inch . . . 2300 

Elongation per inch under strain at elastic limit do... .001733 

Reduction in diameter at point of rupture do. . . .181 

Reduction in area after rupture, per cent of original section 64-6 

Position of rupture at the middle of the stem 

Character of broken surface fine silky- 
Elongation of inch sections ". 12, ". 43*, *14 



TABULATION OF STEEL TENSION SPECIMENS 

RIFLES. 



FROM 12-INCH B. L. 



STEMS OF SPECIMENS, 3" LONG, ".564 DIAMETER. 



No. of 
test. 



7283 
7362 
7363 
7252 
7355 
7 ,,J 4 



Position in 
gun. 



Tube 

...do 

...do 

Jacket... 

...do 

...do 



Location 
of speci- 
mens. 



Middle . 
...do.... 
..do.... 
..do.... 
...do.... 
Outside. 



Elastic Tensil 
limit strength 
per i per 

square square 
inch. | inch. 



Elon- 
tlon. 



: Con- 

1 trac- 

jtion of 

area, 



Pounds. 


Pounds. 


Pr.cl. I 


49,000 


91,360 


21.0 | 


45,000 


87, 120 


22.3 


44,000 


81,200 


24.7 1 


51,000 


100,640 


20.3 


48,000 


94,360 


23.3 


51,000 


88,720 


23.0 | 

1 



\Pr. ct. 
41.9 
41.9 
47.2 
39.2 
44.6 
54.6 



Appearance of 
fracture. 



s ". k So:::: 

do.... 

do.... 

do.... 

Fine silky 



Remarks. 



Muzzle end. 
Breech end. 
Muzzle cud. 
Breech end. 
Muzzle end. 
Do. 



Digitized by VjOOQIC 



12-INCH STEEL B. L RIFLED MORTARS. 
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A 



Digitized by VjOOQIC 



12-INCH STEEL B. L. RIFLED MORTARS. 
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Tube. 

No. 7303. 
Marks, g^g» T 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 



Applied 

loads per 

t*quare 

inch. 


Elongation 
perlnch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 

Inch. 
0. 


Remarks. 


Pounds. 
1,000 
5,000 


Inch. 
0. 
.000067 
.000833 
.000667 
.001000 
.001167 
.001367 
.001700 
.001933 
.002333 
.006267 
.004000 
.004667 


Inch. 
0. 
.000067 
.000266 
.000334 
.000333 
.000167 
.000200 
.000333 
.000233 1 
.000400 
.000984 ! 
.000733 
.000667 


Inch. 
0. 


Initial load. 

Elastic limit. 
Tensile strength. 


• 


10.000 






20,000 






30,000 






35,000 
40,000 
51,000 


.000033 
.000033 


.000033 
0. 


52,000 






53,000 






54,000 






55,000 






56,000 






i 


90,400 






t 















General summary. 

Tensile strength per square inch of original section pounds.. 90,400 

Elartic limit per square inch of original section do... 51,000 

Elongation per inch after rupture inch.. .1033 

Elongation per inch under strain at elastic limit do... .001700 

Petition of rupture specimen not fractured; stripped thread on head. The head was too 

* short to give adequate strength for testing. 
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12-INCH STEEL B. L. RIFLED MORTABS. 

Tube. 
No. 7354. 



Marks, IK 4 

Diameter, ".564. 

Sectional area, .25 square inch. 

Gauged length, 3". 



Applied 

loaas per 

square 

inch. 


Elongation 
per inch. 


Successive p prman p nt i Successive 

elongation * cr *^, m i permanent Remarks, 
perinch. Beu > set. 

! ; 


Poinds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
50,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
100,480 


Inch. 

o. 

.000100 
.000267 
.000667 
.001000 
.001167 
.001338 
.001667 
.001867 
.002333 
.003000 
.006833 
.006833 
.007333 


Inch. Inch. 
0. 0. 
.000100 ! 0. 
.000167 i 


Inch. 
0. 
0. 


Initial load. 

Elastic limit. 
Tensile strength. 


.000400 




.000333 




.000167 0. 
.000166 0. 
.000334 1 


0. 
0. 


.000200 




.000466 




.000667 




.008833 1 




.000500 | 




.000600 















General mmmary. 

Tensile strength per square inch of original section pounds.. 100, 430 

Elastic limit per square inch of original section do. . . 56,000 

Elongation per inch after rupture inch . . . 1857 

Elongation per inch under strain at elastic limit do. . . . 001867 

Reduction in diameter at point of rupture do... .124 

Reduction in area after rupture, per cent of original section 99. 2 

Position of rupture 1".2 from neck 

Character of oroken surface granular 50 per cent, silky 50 per cent 

Elongation of inch sections ".12, ".20. *.24» 
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Tube. 

No. 7370. 

Marks, b^m* 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 



! 
Applied 1 
loans per : Elongation 
square per inch. 
in<h. 


Successive 
elongation 
perinch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pountis. Inch. 

1,000 ! o. 

5,000 .000100 
10.000 | .000300 
20,000 .000600 
30,000 .000967 
35.000 .001100 
40,000 .001300 
50,000 .001700 
51,000 .001788 
62,000 .006267 
58,000 .005667 
54,000 .006667 
65,000 i .007333 
56,000 i .006488 
92,320 


Inch. 
0. 

.000100 
.000200 
.000300 
.000367 
.000133 
.000200 
.000400 
.000033 
.003534 
.000400 
.001000 
.000666 
.001100 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial load. 


, 




6. ; 6. 

0. 0. 






Elastic limit. 








, 










Tensile strength. 











General summary. 

Tensile strength per square inch of original section pounds.. 92,320 

Elastic limit per square inch of original section do... 51,000 

Elongation per inch after rupture inch.. .1833 

Elongation per inch under strain at elastic limit do... .001733 

Reduction in diameter at point of rupture do... .074 

Reduction in area after rupture, per cent of original section 24.6 

Position of rupture ".9 from neck 

Character of broken surface granular, dull silky spot at circumference 

Elongation of inch sections ".15, ".18, ".22* 
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12-INCH STEEL B. L. RIFLED MORTARS. 

Tube. 



No. 7402. 
Marks, g^g- 1 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 



Applied 

loads per 

square 

ioch. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
50,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
92,400 


Elongation 
per Inch. 


Successive 
elongation 
perinch. 


Permanent 
set. 


i 
Successive 1 
Permanentj Remarks. 


Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001667 
.001867 
.005333 
.006433 
.007833 
.008667 
.010000 


Inch. 
0. 
.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000334 
.000200 
.003466 
.001100 
.001400 
.000834 
.001333 


Inch. 
0. 
0. 


Inch. 
0. 1 Initial load. 

o. ! 





| 






0. 
0. 


0. 
0. 


J i Elastic limit. 




1 1 


; 1 




, 








Tensile strength. 












General summary. 

Tensile strength, per square inch of original section pounds.. 92, 400 

Elastic limit per square inch of original section do... 55,000 

Elongation per inch after rupture inch.. .1967 

Elongation per inch under strain at elastic limit do. . . . 001887 

Reduction in diameter at point of rupture do. . . .164 

Reduction in area after rupture, per centof original section 49. 7 

Position of rupture ".9 from neck 

Character of broken surface silky 

Elongation of inch sections n . 88*. ". 13, *.08 
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No. 7403. 

Marks, m^o 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 



Applied 

loads per Elongation 
er in< 



square 
inch. 



Pound*. 
1,000 
5,000 
10,000 
20.000 
30,000 
85.000 
40,000 
50,000 
55,000 
56,000 
57,000 
56,000 
59,000 
60,000 
l 80,080 



per Inch. 



lnclu 
0. 

.000100 
.000838 
.000667 
.001000 
.001167 
.001338 
.001700 
.001867 
.002000 
.021000 
.022833 
.024167 



Successive 
elongation 
perinch. 


Pennanentl^ccewive' 
set 1 Permanent 
8el ' | set. 


Inch. 
0. 

.000100 
.000238 


Inch. Inch. 
0. 0. 
0. 0. 


.000334 


1 


.000333 




.000167 
.000166 
.000367 


6. 6. ' 

0. , 0. 


.000167 




.000133 
.009000 
.001833 









Remarks. 



.001334 
.002166 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 80, 080 

Elastic limit per square inch of original section do . . . 55, 000 

Elongation per inch after rupture inch . . . 2600 

Elongation per inch under strain at elastic limit do. . . . 001867 

Redaction in diameter at point of rupture do. . . .174 

Reduction in area after rupiure, per cent of original section 52. 2 

Position of rupture 1".5 from neck 

Character of broken surface silky 

Elongation of inch section* ". 20, n . 42*. ».W 
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12-INCH 8TEEL B. L. RIFLED MORTARS. 

Tube. 



No. 7406. 

Tlyr«„U~ 19213 B! 

Marks, bt s m 

Diameter, ".564. 

Sectional area, .25 square inch. 

Gauged length, 3". 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 
permanent 

set. 

Inch. 
0. 
0. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
81,680 


Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001538 
.008667 
.009500 
.010567 
.011667 
.012567 


Inch. 

0. 
.000100 
.000233 
.000334 
.000383 
.000167 
.000166 
.000200 
.007134 

\ 000833 
.001067 
.001100 
.000900 


Inch. 
0. 
0. 


Initial load. 

Elastic limit. 
Tensile strength. 












0. 
0. 



6. 
0. 



































General summary. 

Tensile strength per square inch of original section pounds.. 81,680 

Elastic limit per square inch of original section do. . . 45, 000 

Elongation per inch after rupture inch.. .2133 

Elongation per inch under strain at elastic limit do... .001533 

Reduction in diameter at point of rupture do. . . .154 

Reduction in area after rupture, per cent of original section 47.2 

Position of rupture ".70 from neck 

Character of broken surface silky 

Elongation of inch sections ".13, ".15, ".86* 
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Jacket. 



59 



No. 7298. 
Marks, %%&»' 
Diameter, ".569. 
Sectional area, .254 square inch. 
Gauged length, 3". 



Applied 

loads per 

square 

inch. 



Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
42.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
92,090 



Elongation 
per inch. 



Inch. 
0. 

.000100 
.000600 
.000667 
.001033 
.001267 
.001533 
.001600 
.001800 
.002167 



.002500 
.003300 
.004500 



Successive 
elongation 
per inch. 



Inch. 
0. 

.000100 
.000200 
.000367 
.000366 
.000234 
.000266 
.000067 
.000200 
.000367 
.000166 
.000167 
.000800 
.001200 



Permanent^™ 



Remarks. 



Inch. Inch. 

0. 0. i Initial load. 

0. 0. 



.000033 .000033 

"."666667 .'666634" 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds . . 92, 090 

Elastic limit per square inch of original section do. . . 49, 000 

Elongation per iucn after rupture ^ inch.. .2200 

Elongation per inch under strain at elastic limit do... .001800 

Redaction in diameter at point of rupture do. . . .149 

Reduction in area after rupture, per cent of original section 45. 5 

Position of rupture ".95 from neck 

Character of broken surface silky 

Elongation of inch sections ".35*. ".18, ".13 
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12-inch steel b. l. rifled mobtars. 

Jacket. 

No. 7306. 



Marks, $%$ 

Diameter, ".504. 

Sectional area, .25 square inch. 

Gauged length, 3". 



'1«K I Elongation ^;-^!l>e, 
«iuare , per men. \\Vrineh 
men. ' 



per inch. 






Remarks. 



Pound*. Inch. i Inch. Inch. ' /iwrA. 

1,000 I 0. 0. 0. | 0. 

5,000 .000067 .000067 0. 0. 

10,000 ! .000333 .000266 

20.000 .000667 .000334 

30,000 t .001000 .000333 

35.000 I .001133 .000133 0. 0. 

40,000 , .001333 .000200 1 

42,000 I .001400 , .000067 0. i 0. 

50,000 | .001667 I .000267 I I 

53,000 .001767 .000100 i 

54,000 ! .013667 .0111*00 | I 

55,000 j .014333 , .000666 

56,000 ' .015400 I .001067 ' 

57,1*00 I .016333 ( .000933 ' 

5*. 000 .017400 I .001067 | 

88,060 | , j I 



Initial load. 



Elastic limit. 



Tensile strength. 



General smnmar; . 

Tensile strength per square inch of original section pounds. . 88, 960 

Elastic limit per square inch of original section do... 53,000 

Elongation per inch after rupture inch.. .2400 

Elongation per inch under strain at elastic limit do... .001757 

Reduction in diameter at point of rupture do. . . .164 

Reduction in area affr rupture, per cent of original section 49.7 

Position of rupture 1".4 from neck 

Character of broken surface silky 

Elongation of inch sections ".20. ".33*, ".19 
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Jacket. 
No. 7356. 



61 



Marks, i 2 T*#» J 
Diameter, ".504. 
Sectional area, .25 square inch. 
Gauged length, 3". 



Applied 
loads per 
! square 
inch. 

1 


Elongation 
per Inch. 


pciinch. , set - 


Successive 

permanent 

set. 


Remarks. 


Pottndc. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
50.000 


Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001167 
.001333 
.001400 
.001700 
.001767 
.001933 
.002433 
.005433 
.006667 
.008000 • 


Inch. Inch. 
0. 0. 
.000100 0. 
. 000200 


Inch. 
0. 
0. 


Initial load. 
Elastic limit. 


.000333 1 


. 000367 


.000167 0. 

. 000166 


0. 


. 000067 j 




. 000300 




51.300 


.000067 




52,000 
53.000 
54,000 
55,000 
i 56,000 


. 000166 ! 




.000500 i 




.003000 






. 001234 ' 






.001333 ' '...- 




j* 89.880 




Tensile strength. 






1 



General summary. 

Tensile strength per square inch of original section pounds. . 89, 880 

Elastic limit per square inch of original section do. . . 51. 000 

Elongation per inch after rupture * inch . . . 1967 

Elongation per inch under strain at elastic limit do. . . . 001767 

Reduction in diameter at point of rupture do. . . .114 

Reduction in area after rupture, per cent of original section 36. 4 

Position of rupture 1".3 from neck 

Character of broken surface silky, with granular spot on one side 

Elongation of inch sections ".14, ".28* ".17 
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12-inch steel b. l. rifled mortars. 
Jacket. ' 

No. 7357. 



Marks, !, 2 T % R "- J 

Diameter, ".564. 

Sectional area, .25 square inch. 

Gauged length, 3". 



l'ffir i Elongation S"^™ Permanent S^^l 
sonare ! neriVh. elongation permanent. 



square 
inch. 



pcrm-h. — <j™,»" 



Remarks. 



Pounds. 

1,000 

6,000 

10,000 

20,000 


Inch. 
0. 
.000100 
.000338 
.000667 
.001088 
.001200 
.001367 
.001433 
.001733 
.002000 
.002333 
.003333 
.006333 
.007938 


Jtwh. 
0. 
.000100 
.000238 
.000884 
.000366 
.000167 
.000167 
.000066 
.000300 
.000267 
.000333 
.001000 
.003000 
.001600 


Inch. Inch. 
0. 0. 
0. 0. 


Initial load. 

Elastic limit. 
Tensile Htrength. 








30,000 






85,000 
40,000 


.000033 ■ .000033 




42,000 
49,000 


.000038 | 0. 




50,000 






51,000 






52,000 






53,000 






54.000 






87,200 

















General mmmari/. 

Tensile strength per square inch of original section pounds. . 87, 200 

Elastic limit per square inch of original section do. . . 49, 000 

Elongation per inch after rupture inch. . . 2167 

Elongation per inch under strain at elastic limit do... .001733 

Reduction in diameter at point of rupture do. . . .164 

Reduction in area after rupture, per cent of original section 49. 7 

Position of broken surface ".9 from neck 

Character of rupture sdlky 

Elongation of inch sections ".88*, ".15, ".12 
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Jacket. 

No. 7371. 
Marks, ^ 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 



t 

Applied 

loads per 

square 

Inch. 


Elongation 
perlnch. 


Successive 

elongation 

per inch. 


Permanent 

set. 


Successive 

permanent 

set. 

Inch. 
0. 
0. 


Remarks. 


Pound*. 

1,000 

5,000 

10.000 


Inch. 
0. 
.000100 
.000300 
.000633 
.001000 


Inch. 
0. 

.000100 
.000200 
.000333 
.000361 


Inch. 
0. 
0. 


Initial load. 

• 
Elastic limit. 

Tensile strength. 


20,000 


■ 


1 30,000 


i 


86,000 
40.000 


.001167 .000167 
.001333 .000166 
.001400 1 .000067 
.001700 .000300 
.001733 ! .000033 
.006333 .004600 


0. . 0. 


I 42.000 
50.000 


0. 


0. 


51,000 






1 52. 000 






53,000 


.006667 
.008000 
.008833 


.000334 
.001333 
.000833 
.001334 






54,000 




55,000 






56,000 | .010167 






88,400 



















General summary. 

Tensile strength, per square inch of original section pounds.. 88,400 

Elastic limit, per square inch of original section do... 51,000 

Elongation per inch after rupture inch.. .2400 

Elongation per inch under strain at elastic limit do... .001733 

Reduction in diameter at point of rupture do... .164 

Reduction in area after rupture, percent of original section 49.7 

Position of rupture 1". 25 from neck 

Character of broken surface silky 

Elongation of inch sections ".28, ".33*, ff .16 
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12-INCH STEEL B. L. RIFLED MORTARS. 



Jacket. 

No. 7405. 

Marks, ffES 

Diameter, ".564. 

Sectional area, .25 square inch. 

Gauged length, 3". 



! Applied 

■ loads per 

t square 

I inch. 



Pounds. 
1,000 
5.000 
10,000 
20, 000 
SO, 000 
35,000 
40,000 
42,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 



Elongation 
per inch. 



Inch. 
0. 

.000133 
.000333 
.000607 
.001000 
.001200 
.001307 
.001433 
.001700 
.001767 
.008*33 
.009167 
.009667 
.010667 
.011833 



Successive 'p prm< . npn J Sucees>ive I 
elongation, len *"} ne,u permanent 
per inch. ' ** 1, set. 



Remarks 



1 



Inch. 



Inch. 



0. 
JO. 



Initial load. 



Inch. 
0. 
.000133 
.000200 
.000334 
.000333 
.000200 
.000167 
.000066 

.000267 j | 

.000067 Elastic limit. 



0. 
"6." " 



0. 



.007066 
.000334 
.000500 
.001000 
.001166 



I 



91,680 T< nMle strength. 



General summary. 

Tensile strength, per square inch of original section pounds. . 91, 6$P 

Elastic limit, per square inch of original section do. . . 51. uu> 

Elongation per inch after rupture inch . . . 2lt>: 

Elongation per inch under strain at elastic limit do. . . . 0O17C 

Reduction in diameter at point of rupture do. . . .164 

Reduction in area after rupture, per cent of original section 49. 7 

Position of rupture 1".05 from neck 

Character of broken surface silky 

Elongation of inch sections ".37*, ".16, ".12 
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TABULATION OF STEEL TENSION SPECIMENS FROM 12-INCH STEEL 
B. L. RIFLED MORTARS. 

STEMS OF SPECIMENS, 3" LONG, ".564 DIAMETER. 



No. of 
test. 



Position 
in gun. 



Location 
of speci- 
I mens. 



Elastic 
limit 
per 

square 
inch. 



7303 Tube ....j Outside. 
7354 ....do.... Middle . 

7370 i....do....| do... 

7402 do....i Outside. 

7403 l... .do. ...|.. ..do... 
7406 -....do....- Middle. 
?->98 Jacket..., Outside. 
7306 | do > Middle . 

7356 do ! Outside. 

7357 do do... 

7371 I do I Middle . 

7405 do I do... 



Pounds. 
51,000 
55,000 

51,000 
55,000 
55,000 
45,000 
49,000 
53,000 
51,000 
49,000 
61,000 
51,000 



Tensilei i r 

strength Elon- ' JfS 

«Pe ! tf<?„. It'- of 
inch. I area " 



Appearance of | Remarks 
fracture. nemanes. 



Pounds. 
a 90, 400 
100,480 

92,320 
92,400 
80,080 
81,680 
92,090 
88,960 
89,880 
87,200 
88,400 
91,680 



Per ct. ' Per ct. 

10.3 I 

18.7 39.2 



18.3 
19.7 
26.0 
21.3 
22.0 
24.0 
19.7 
21.7 
24.0 
21.7 



24.6 
49.7 
52.2 
47.2 
45.5 
49.7 
36.4 
49.7 
49.7 
49.7 



Granular,50 percent;; 

silicy, 50 per cent. I 

Granular 

s !! k So-:::::::::::::: 

do 

do 

do 

Siiky, granular spot 

s !'. k 3o:::::::::::::: 

do 



Breech end. 
Do. 

Do. 
Muzzle end. 

Do. 
Breech end. 
Muzzle end. 

Do. 
Breech end. 

Do. 

Do. 
Muzzle end. 



a Specimen not fractured; stripped the thread on head. 

Gas Check Disks for 12-inch Steel B. L. Rifle. 



Marks. 


Diam- 
eter. 


Sec- 
tional 
area. 


Elastic 
limit 
per 

square 
inch. 


Tensile 

strength 

per 

square 

inch. 


Elon- 
tfon. 

Perct. 
14.0 
6.5 

11.5 
13.0 


Con- 
trac- 
tion of 
area. 


Appearance of fracture. 


Elonga- 
tion of 
inch 
seciions. 


1 
2 

4 
6 


Inches. 
.506 
.606 

.505 
.505 


Sq.inch. 
.20 
.20 

.20 
.20 


Pounds. 
75,500 
94,500 

76,500 
75,000 


Pounds. 
145,100 
162,900 

152,600 
143,750 


Per ct. 

27.4 

9.5 

16.9 
16.9 


Fine granular, silky spot. . 
Fine granular, silky spot 

at circumference. 
Fine granular, silky spot. . 

do 


n tt 
.20*,. 08 
.05, .08* 

.08, .15 

♦ 
.10, .16 
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Specimens from Rifle Barrels, from Springfield Armory. 

The specimens marked M 3 D represent the steel in the bar. 

Those marked M 3 A, M 3 B, and M 3 C, two sets, were taken from 
finished barrels, one set from the butts over the powder chamber; the 
other set were taken farther up the barrels, near the middle of their 
lengths. 

Specimens carrying the letter A came from barrels which were 
annealed after rolling, according to the usual practice at the armory. 

Those marked with the letter B were from barrels rolled and 
annealed at their residual heat, while specimens C were cooled in the 
air after rolling. 

Hydrostatic tests of sections over the powder chambers were made 
on barrels from each of the three lots above mentioned, the results of 
which follow the details and tabulation of these tensile tests. 



No. 7399. 
Marks, M 3 D. 
Sectional area .25 square inch. 
Gauged length, 1". 
Specimen from the bar. 



Applied 
loads per E 



loads per Elongation 
square per inch, 
inch. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
SO, 000 
40,000 
50,000 
60,000 
70,000 
75,000 
76,000 
77,000 
78,000 
HO. 000 
84,000 
88,000 
92,000 
100,000 
108,000 
116.000 
118,880 



Inch. 

0. 
.0001 
.0003 
.0006 
.0010 
.0014 
.0017 
.0021 
.0025 
.0029 
.0058 
.0075 
.0090 
.0115 
.0150 
.0190 
.0280 
.04 
.05 
.06 



Successive 
elongation 
per Inch. 



Inch. 

0. 
.0001 
.0002 
.0008 
.0004 
.0004 
.0003 
.0004 
.0004 
.0004 
.0029 
.0017 
.0015 
.0025 
.0035 
.0040 
.0040 
.017 
.01 
.03 



p«- r -i|SSSS£ , , ! 



Inch. 
0. 



Inch. 
0. 



Remarks. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 118, 880 

Elastic limit per square inch of original section do... 75,000 

Elongation per inch after rupture inch . . .23 

Elongation per inch under strain at elastic limit do. . . . 0029 

Character oi broken surface fine granular 60 per cent, silky 40 per ccut 



Digitized by VjOOQIC 



70 



RIFLE-BARREL STEEL, .30 CALIBER. 



No. 7400. 
Marks, M 3 D. 

Sectional area, .25 square inch. 
Gauged length, 1". 
Specimen from the bar. 



Applied 

loads per 

square 

inch. 



Pouiuht. 
1,000 
5,000 
10,000 
20.000 
30,000 
40.000 
50.000 
58,000 
59,000 
00,000 
61,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
88.000 
96,000 
97,600 



Flniumtinn ! Successive P<M . mflnpnt , Successive 
^fSeT \«$5%? ^'Tu eUt !P e ™r m 



Remarks. 



Inch. 

0. 
.0001 
.0004 
.0007 
.0010 
.0013 
.0018 
.0020 
.0022 
.0125 
.0136 
.0143 
.0160 
.0200 
.0245 
.03 
.04 
.06 
.10 



Inch. 
0. 



Initial load. 



I 



Inch* Inch. 

0. 0. 

.0001 

.0003 

.0003 

.0003 

.0003 ' 

.0005 

.0002 i 

.0002 Elastic limit. 

.0103 i 

.0011 | 

.0007 

.0017 , 

.0040 

.0045 ...., I 

.005 

.01 

.02 

.04 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 97, 600 

Elastic limit per square inch of original section do 59, 000 

Elongation per inch after rupture inch . . .20 

Elongation per inch under strain at elastic limit do 0022 

Character of broken surface granular 50 per cent, silky 60 per cent 
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No. 7401. 
Marks, M 3 D. 

Sectional area, .25 square inch. 
Gauged length, 1". 
Specimen from the bar. 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Successive 
elongation 
per inch. 


Permanent 
set. . 


Successive 

permanent 

set. 

Inch. 
0. 


Remarks. 


Pounds. 
1,000 
5,000 


Inch. 

0. 

• .0001 
.0004 
.0007 


Inch. 

0. 

.0001 
.0003 
.0003 


Inch. 
0. 


Initial load. 
Elastic limit. 


10,000 




20,000 




30,000 


.0010 , .0003 
.0013 .0003 
.0016 .0003 
.0020 1 .0004 
.0023 | .0003 
.0025 ! -0002 




1 40,000 * 




50,000 




60,000 
70,000 
73,000 
74,000 
75,000 
76,000 


0. 0. 




.0053 

% .0068 

.0080 


.0028 
.0015 
.0012 




::::::::::::i:::::::::::: 


.:..:.::::::::..::::::.. 


78,000 .0100 
80,000 .01*20 
84,000 .0155 


.0020 




.0020 
.0035 







8ft, 000 .0190 


.0035 


i 


92,000 
100.000 
108,000 
116,000 
118,400 


.0230 
.04 
.05 
.09 


.0040 
.017 
.01 
.04 


* 






i 




1 










Tensile strength. 


I 





General summary. 

Tensile strength per square inch of original section pounds.. 118,400 

Elastic limit per square inch of original section do 73, 000 

Elongation per inch after rupture inch . . .18 

Elongation per inch under strain at elastic limit do 0026 

Character of broken surface granular 80 per cent, silky 20 per cent 
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RIFLE-BARREL STEEL, .30 CALIBER. 



Marks, M 3 A. 

Sectional area, .25 square inch. 

Gauged length, 1". 

From butt of finished barrel. 

Rolled and annealed as usual. 



No. 7393. 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


SoV en sr nt 

perinch. | mjl- 


Successive 

permanent 

set. 


Remarks. 


Pound it. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
68,000 
69,000 
70,000 
71,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 

rs,ooo 

100,000 
108,160 


Inch. 

0. 
.0002 
.0004 
.0007 
.0010 
.0014 
.0018 
.0022 
.0026 
.0051 
.0065 
.0075 
.0093 
.0135 
.0187 
.0230 
.0292 
.04 
.06 
.06 


Inch. ' Inch. 
0. i 0. 
.0002 


Inch. 
0. 


Initial load. 


.0002 




Elastic limit 


.0003 




.0003 




.0004 




.0004 




.0004 0. 
.0004 


0. 


. 0025 




.0014 ' 


.0010 1 


.0018 1 


.0042 , I 


.0052 1 


.0043 


.0062 


' 


.011 






.01 ' 




1 


.01 




1 
Tensile strength. j 









General summary. 

Tensile strength per square inch of original section pounds. . 108, 160 

Elastic limit per square inch of original section do. . . 68, 000 

Elongation per inch after rupture inch. . . 26 

Elongation per inch under strain at elastic limit do. . . . 0026 

Character of broken surface silky, cup-shaped 
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No. 7398. 
Marks, M 3 C. 

Sectional area, .25 square inch. ' 
Gauged length, 1". 
From butt of finished barrel. 
Rolled, and cooled in the air. 



Applied 

loans per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
perinch. 


Permanent | Successive 
umucu t, permanent 

** 1 ' set. 


Remarks. 


J*f*tmds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40.000 
50.000 


Inch. 

0. 
.0001 
.0003 
.0006 
.0009 
.0012 
.0016 
.0020 
.0025 
.0028 
.0080 
.0130 
.0155 
.0167 
.0187 
.0205 
.03 
.04 
.05 
.08 


Inch. 

0. 
.0001 
.0002 
.0003 
.0003 
.0003 
.0004 
.0004 
.0005 
.0003 
.0052 
.0050 
.0025 
.0012 
.0020 
.0018 
.01 
.01 
.01 
.03 


Inch. Inch. 

0. , 0. 


Initial load. 
Elastic limit. 

Tensile strength. 










.' 


60,000 




70.000 




76.000 


( 


77.000 
78,000 
79.000 
80.000 
82,000 
84.000 
88,000 
92,000 
100.000 
108,000 
113, 200 


1 




:::::::::::::::::::::::: 












i 


i 








1 



General summary. 

Tensile strength per square inch of original section , pounds. . 113, 200 

Elastic limit per square inch of original section do. . . 76, 000 

Elongation per inch after rupture inch . . .21 

Elongation perinch under strain at elastic limit do... .0028 

Character of broken surface fine granular 40 per cent, silky 60 per cent 
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RIFLE -BARREL STEEL, .30 CALIBER. 



No. 7387. 

Marks, M 3 A. 

Exterior diameter, ".466. 

Interior diameter, .300. 

Sectional area, .10 square inch. 

Gauged length, 3". 

From middle of length of finished barrel. 

Rolled and annealed as usual. 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
perinch. 


Permanent 
set. 


1 1 

Successive i ; 
permanent Remarks, 
set. | 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70,000 
80,000 
87,000 
88,000 
89,000 
90,000 
94,000 
100,000 


Inch. 
0. 
.000100 
.000333 
.000667 
.001000 
.001367 
.001667 
.002033 
.002433 
.002800 
.003067 
.003200 
.036333 
.038000 
.0500 
.0700 


Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.000300 
.000366 
.000400 
.000367 
.000267 
.000133 
.033133 
.001667 
.0120 
.0200 


Inch. 
0. 
0. 


Inch. 
0. 
0, 


Initial load. 


i . . . : 


1 


1 






j 


6. 1 6. 




6. i 6. 


Elastic limit. 
































106,200 








Teusile strength. 













t General summary. 

Tensile strength per square inch of original section pounds.. 106,200 

Elastic limit per square inch of original section do... 87,000 

Elongation perinch after rupture inch.. .2000 

Elongation perinch under strain of elastic limit do... .003067 

Reduction in external diameter at point of rupture do... -116 

Position of rupture 1. "b from neck 

Character of broken surface *. silky, cup-shaped 

Elongation of inch sections ".13, ".32*. *.15 
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No. 7388. 
Marks, M 3 A. 
Exterior diameter, "A§§. 
Interior diameter, ".300. 
Sectional area, .10 square inch. 
Gauged length, 3". 

From middle of length of finished barrel, rolled and annealed as 
usual. 



Applied 

loads per 

square 

inch. 


! 

in nn «o«<^» Successive 
^?£^h elongation 
per Inch. , ^^ 


Permanent 
set. 


Successive 

permanent 

set. 

Inch. 
0. 
0. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
61.000 
62,000 
63.000 
64,000 
66,000 
68,000 
72,000 
76,000 
80,000 
84,000 


Inch. „ 
0. 
.000100 
.000800 
.000667 
.001033 
.001367 
.001733 
.002033 
.002100 
.022300 
.023667 
.024667 
.026900 
.029000 
.035833 
.044000 
.053333 
07«7 


Inch. 
0. 
.000100 
.000200 


Inch. 
0. 
0. 


Initial load. 
Elastic limit. 

Tensile strength. 


.000367 

.000366 

.000334 

.000366 

.000300 

.000067 

.020200 

.001367 

.001000 

.002233 

.002100 

.006833 

.008167 

.009333 

.0234 

.0300 











..... .... 









0. 


0. 






















:::::::::::: 













! 


| 88.000 i 10fi7 






90,200 


...::: : .... 














General summary. 

Tensile strength per square inch of original section pounds. . 90, 200 

Elastic limit per square inch of original section do. . . 61, 000 

Elongation per inch after rupture inch . . . 2200 

Elongation per inch under strain at elastic limit do. . . . 002100 

Reduction in external diameter at point of rupture do... .116 

Position of rupture l".26from neck 

Character of broken surface....' silky, cup-shaped 

Elongation of inch sections ".26*, ":26* A .14 
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RIFLE-BARREL STEEL, .30 CALIBER. 



No. 7389. 
Marks M 3 B. 
Exterior diameter, ".466. 
Interior diameter, ".300. 
Sectional area, .10 square inch. 
Gauged length 3." 

From middle of length of finished barrel, rolled and annealed at 
residual heat. 



Applied 

loads per 'Elongation 
square ; per inch. 

inch. 1 


Successive 
elongation 
per inch. 


Permanent 

set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70,000 
80,000 
90,000 
93,000 
94,000 
95,000 
96,000 
98,000 
100,000 
105,000 


Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001333 
.001667 
.002000 
. 00*2333 
.002700 
.003033 
.003167 
.02*000 
.029333 
.030500 
.033433 
.037333 
(IUY7 


Inch. 
0. 
.000100 
.000200 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial load. 


.000333 
.000367 
.000333 
.000334 


















I 









.000333 
.000333 
.000367 
.000333 
.000134 


0. 


0. 




















Elastic limit. t 


.024833 
.001333 
.001167 
.002933 


















' 








.003933 
.0094 
.0166 
.0300 














110,000 [ .0633 
115,000 1 -0933 














117,400 








Tensile strength. 


............ 











General summary. 

Tensile strength per square inch of original section pounds. . 117, 400 

Elastic limit per square inch of original section do. . . 93, 000 

Elongation per inch after rupture inch. . . 1800 

Elongation per inch under strain at elastic limit do... .008167 

Reduction in external diameter at point of rupture do. . . . lOfi 

Postion of rupture 1 ".95 from neck 

Character of broken surface silky, cup-shaped 

Elongation of inch sections ".27* M6. * 11 
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No. 7390. 
Marks, M 3 B. 
Exterior diameter, "A66. 
Interior diameter, ".300. 
Sectional area, .10 square inch. 
Ganged length, 3". 

From middle of length of finished barrel. 
Rolled, and annealed at residual heat. 



l££fs per Elongation SjJSSSlS : Permanent 



Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
90,000 
91,000 
92,000 
93,000 
94,000 
96,000 
100,000 
105,000 
110,000 
115,000 
120,000 
121,200 



Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001333 
.001700 
.002033 
.002367 
.002700 
.003033 
.003067 
.013333 
.021000 
.022383 
.023833 
.029333 
.038333 
.0500 
.0700 
.1133 



Inch. 
0. 
.000100 
.000200 
.000333 
.000367 
.000333 
.000367 
.000338 
.000334 



.000333 

.000034 

.010266 

.007667 

.001333 

.001500 

.005500 

.009000 

.0117 

.0200 

.0433 



Inch. 



0. 
0. 



Successive 

permanent 

set. 



Remarks. 



Inch. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 121 , 200 

Elastic limit per square inch of original section do. . . 91, 000 

Elongation per inch after rupture inch.. .1633 

Elongation per inch under strain at elastic limit do ... . 003067 

Reduction in external diameter at point of rupture do. . . .096 

Position of rupture ". 75 from neck 

Character of broken surface silky, cup-shaped 

Bongation of inch sections 'MO, ".18, ". 26* 

H. Doc. 508 6 
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RIFLE-BARREL STEEL, 
No. 7391. 



,30 CALIBER. 



Marks, M 3 C. 

Exterior diameter, "A66. 

Interior diameter, ".300. 

Sectional area, .10 square inch. 

Gauged length, 3". 

From middle of length of finished barrel. 

Rolled, and cooled in air. 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


Permanent Successive 
„i* permanent 

* 1, set. 


Remarks. 


Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

86,000 

87,000 

88,000 

90,000 

95,000 

100,000 

105,000 

110,000 

112,500 


Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001333 
.001667 
.002000 
.002333 
.002667 
.002867 
.025833 
.026667 
.029667 
.036667 
.047667 
.0700 
.0867 


Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000334 
.000333 
.000333 
.000334 
.000200 
.002966 
.000834 
.003000 
.007000 
.011000 
.0223 
.0167 


Inch. Inch. 
0. 1 0. 
0. 0. 


Initial load. 












0. 0. 


Elastic limit. 
Tensile strength. 


















I 




I 



General summary. 

Tensile strength per square inch of original section pounds.. 112,500 

Elastic limit per square inch of original section do 86,000 

Elongation per inch after rupture inch. . . 1867 

Elongation per inch under strain at elastic limi t do 002867 

Reduction in diameter at point of rupture..: do 10$ 

Position of rupture 1".3 from neck 

Character of broken surf ace silkv, cup-shaped 

JHongation of inch sections '\18, ''.27*, *.U 



Digitized by VjOOQIC 



RIFLE-BARREL STEEL, .30 CALIBER. 



83 



No. 7392. 
Marks, M 3 C. 
Exterior diameter, ".466. 
Interior diameter, ".300. 
Sectional area, .10 square inch. 
Gauged length, 3". 

From middle of length of finished barrel. 
Rolled, and cooled in air. 



Applied 

loads per 

square 

inch. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
80,000 
85,000 
89,000 
90,000 
91,000 
92,000 
96,000 
100,000 
105,000 
108,600 



Elongation 
perinch. 



Inch. 
0. 

.000100 
.000300 
.000667 
.001033 
.001367 
.001700 
.002067 
.002400 
.002800 
.003000 
.003133 
.036000 
.037167 
.038667 
.0467 
.0600 
.0900 



Successive 
elongation 
perinch. 



Inch. 
0. 
.000100 
.000200 
.000367 
.000306 
.000334 
.000333 
.000367 
.000333 
.000400 
.000200 
.000133 



Permanent Successive 
*aot permanent 



.001167 

.001500 

.0080 

.0133 

.0300 



Inch. 



Inch. 



0. 
0. 



Remarks. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds.. 108,600 

Elastic limit per square inch of original section do 89,000 

Elongation per inch after rupture inch.. .2033 

Elongation perinch under strain at elastic limit do 003133 

Reduoiionin external diameter at point of rupture do 116 

Position of rupture 1".4 from neck 

Hiaracter of broken surface silky, cup-shaped 

Elongation of inch sections ".14, ".30 v'.J7 
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The finished barrels from which these sections were taken for hydro- 
static tests by interior pressures in the powder chambers were forwarded 
from* Springfield Armory. 

Tensile tests of the material next precede these results. 



Section marked M 3 A. 
Annealed as usual. 



No. 10290. 



Pressure i 

per square - 

inch. ! 



Barrel section. 



Diameter. I Expansion. 



Remarks. 



Pounds. 


Inches. 


Inch. 




16,300 


0.980+ 


0. 


24,460 


.980 + 


0. 


28,520 


.982 


.002- 1 


32,600 


.986 


.006- ' 


34,640 


.988 


.008- 


36,670 


.990 


.010- 




38,710 


.991 + 


.011 




40,750 


.994- 


.014- 




16,300 


.993 


.013- 




42,790 


.997 


.017- 




44,820 


.999 


.019- 




48.900 


1.005 


.025 




52,970 


1.013 


.033 : 


57, 050 


1.032 


.052 t 


61, 120 


1.057 


.077 ' 


16,300 


1.056 


.076 



Section marked M 3 A. 
Annealed as usual. 



No. 10291. 



^_ Barrel section. 




Pressure ' 


Remarks. 


per square * 


inch. 


Diameter. 


Expansion. 




Pound$. 


Inch. 


Inch. 




16,300 


0.980 


0. 




24,450 


.980+ 


0. 




28,520 


.980+ 


0. 


! 


32,600 


.981 


.001 




34,640 


.981 


.001 




36,670 


.981 .001 




38,710 


.981 ; .001 




40,750 


.981 ! .001 




16.300 


.980 10. 




42,790 


.981 , .001 




44,820 


.981 .001 




46,860 


.981 .001 




48,900 


.981+ ! .001+ 




60,940 


.982+ 


.002+ 




62,970 


.984 + 


.004+ 




56,010 .989 


.009 




67,050 ! .991 


.011 




61,120 1 .996+ 


.016+ 




16,300 | .995+ 


.015+ 
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RIFLE BARRELS, .30 CALIBER. 
No. 10292. 



Section marked M 3 A. 
Annealed as usual. 





Barrel section. 




Pressure 




Remarks. 




i 


inch. 


Diameter. 


Expansion. 




Pounds. 


Indies. 


Inch. 




16,300 


0.979- 


0. 




24,450 


.979+ 


0. 




28,520 


.980 


.001 




, 32,600 


.986+ 


.007 




34,640 


.988 


.009 




36,670 


.990 


.011 




38,710 


.992 


.013 




40, 750 


.994 


.015 




16,300 


.993 


.014 




42.790 


.996+ 


.017 




| 44,820 


.998+ 


.019 




48,900 


1.005+ 


.026 




1 52,970 


1.015 


.036 




1 57,050 


1.029 


.050 




1 58,680 






Momentarily reached. 

1 


1 ° 


i.038 


.069 



Section marked M 3 A. 
Annealed as usual. 



No. 10293. 





Barrel section. 




Pressure 




Remarks. 


inch. 


Diameter. 


Expansion. 


Pounds. 


Inches. 


Inch. 




16,300 


0.980 


0. 




24,450 


.980 


0. 




28,520 


.980+ 


0.+ 




32,600 


.9W+ 


.004 




34,640 


.986+ 


.006 




36,670 


.988 


.008 




38,710 


.991 


.011 




40,750 


.993 


.013 




16,300 


.992 


.012 




42,790 


.995 


.015 




44, 820 


.997 


.017 


. 


48,900 


1.006+ 


.026 




52, 970 


1.013 


.033 




57,050 


1.029 


.049 




61,120 






Momentarily reached. 


16,300 


1.052 


.072 
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Section marked M 3 A. 
Annealed as usual. 





Barrel section. 




: Pressure 




Remarks. 




i 


• 


men. 


Diameter, j Expansion. 






Pounds. 


1 
Inch. Inch. 




| 16,300 


0.980 0. 




24, 450 


.980 


0. 




1 28, 520 


.980 


0. 




32.600 


.980+ 


0.+ 




34. &40 


.980+ 


0.+ 




36,670 


.980+ 


0.+ 




38,710 


.980+ 


0.+ 




40,750 


.980+ 


0.+ 




16,300 


.980 


0. 




42, 790 


.980+ 


0.+ 




I 44,820 


.981 


.001 




! 46,860 


.981+ 


.001 + 




I 48.900 


.983+ 


.003 + 






50,940 


.986 


.006 






52,970 


.988 


.008 






57,050 


.993+ 


.013 






61,120 


.998 


.018 






16,300 


.997 


.017 





Section marked M 3 B. 
Annealed by residual heat. 



No. 10295. 



• 
__ Barrel section. 
Pressure 




per square 




Remarks. 




inch. Diameter. Expansion. 




Pounds. Inches. 


Inch. 




16,300 0.9804 


0. 




24,450 .9801 


0. 




28,^20 .980* 


0. 




32,600 


.981 


.0004 




34,640 


.981 


.0004 




36,670 


.981 


.0004 




88,710 


.981 .0004 




40,750 


.981 .0004 




16,300 


.9804 .0 




42,790 


.981 


.0004 




44,820 


.981 + 


.0004 + 




46,860 


.982- 


.0014 




48,900 .983 


.0024 




50,940 .988 


.0074 




52,970 


.9914 


.011 




57,050 


.997+ 


.017- 




61,120 


1.002+ 


.022- 




16,300 1.001+ .021- 
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No. 10296. 
Section marked M 3 B. 
Annealed by residual heat. 





Barrel section. 




Pressure 
















inch. 


Diameter. 


Expansion. 




Pounds. 


Inch. 


Inch. 




16,300 


0.980 


0. 




24,450 


.980 


0. 




28, 520 


.980 


0. 




32,600 


.980+ 


0.+ 




34,640 


.980 + 


0.+ 




86,670 


.980+ 


0.+ 




38,710 


.980 + 


0.+ 




40,750 


.980+ 


0.+ 




16.300 


.980 


0. 




42,790 


.980+ 


0. + 




44,820 


.981 


.001 




46,860 


.981 


.001 




48.900 


.981 


.001 




50,940 


.981 


.001 




62,970 


.981 + 


.001 + 




65,010 


.982 + 


.002+ 




57,050 


.987+ 


.007 + 




59,090 


.991 


.011 




61,120 


.995+ 


.015+ 




16,300 


.994 + 


.014+ 





Remarks. 



No. 10297. 



Section marked M 3 B. 
Annealed by residual heat. 





Barrel section. 




Pressure 


i ^ t _. 


per square 




AtTUlHt K.S. 


inch. 
Pounds. 


Diameter. 
Inch. 


Expansion. 
Inch. 






16,300 


0.980 


0. 




24, 450 


.980 


0. 




28,520 


.980+ 


0. + 




32,600 


.980+ 


0.+ 




34,640 


.980+ 


0.+ 




36,670 


.980+ 


0.+ 




38, 710 


.980+ 


0.+ 




40, 750 


.980+ 


0.+ 




42,790 


.981 


.001 




44,820 


.981 


.001 




46,860 


.981 


.001 




48,900 


.981 + 


.001 + 




50,910 


.982 


.002 




52,970 


.985 


.005 




55,010 


.988+ 


.008+ 




57, a>o 


.992 


.012 




59,090 


.994 + 


.014 + 




61,120 


.997+ 


.017 + 




16,300 


.996+ 


.016 + 
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Section marked M 3 B. 
Annealed by residual heat. 



No. 10298. 



Pressure 

per square J 

inch. 



Pottnds. 
16,300 
24,450 
28.520 
32,600 
34.640 
36,670 
38,710 
40,750 
42,790 
44,820 
46.860 
48,900 
50,940 
52,970 
57,050 
61.120 
16,300 



Barrel section. 


' 








Remarks. 


1 Diameter. 


Expansion. 




Inches. 


Inch. 




1 0.980 


0. 




1 .980 


0. 




1 .980 


0. 




■ .980 


0. 




.981 


.001 




.981 


.001 




1 .981 


.001 




I .981 


.001 




.981 


.001 




.981 


.001 




.981 


.001 




.981 + 


.001 + 




1 .986+ 


.006+ 




, .989 


.009 




.994 


.014 




1 1.001 


.021 




1 .999+ 


.019+ 





Section marked M 3 B. 
Annealed by residual heat. 



No. 10299. 



_ Barrel section. 




Pressure 




Remarks. 


per square 




inch. 
Pound$. 


Diameter. Expansion. 




Inch. Inch. 




16.300 0.980 0. 




24,450 


.980 0. 




28,520 


.980 i 0. 




82,600 


.980+ ) 0.+ 




34,640 


.980+ 0.+ 




36,670 


.980+ , 0.+ 




38,710 


.980+ | 0. + 




40.750 


.980+ 0.M- 




42,790 


.981 ' .001 




44,820 


.981 .001 




46,860 


.981 .001 




48.900 


.981+ .001 + 




60,940 


.982+ .002+ 




62,970 


.986+ .006+ 




65,010 


.989+ .009+ 




67,050 .992 .012 




59,090 .994+ .014 + 




61,120 .998+ .018 + 




16.300 .997 .017 
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RIFLE BARRELS, .30 CALIBER. 
No. 10300. 



Section marked M 3 C. 
Cooled in air. 





Barrel section. 




Pressure 




Remarks. 


inch. 


Diameter. 


Expansion. 


Pound*. 


Inch. 


Inch. 




16,300 


0.980 


0. 




24,460 


.980 


0. 




28,620 


.980 


0. 




82,600 


.980+ 


0.+ 




84,640 


.980+ 


0.+ 




86,670 


.980+ 


0.+ 




88,710 


.980+ 


0.+ 




40,750 


.980+ 


0.+ 




42,790 


.980+ 


0.+ 




44,820 


' .981 


.001 




46,860 


.981 


.001 




48,900 


.981 


.001 




60,940 


.981 


.001 




52,970 


.982 


.002 




66,010 


.990 


.010 




67,050 


.998 


.018 




59,090 


.998+ 


.018+ 




61,120 


.999 


.019 




16,800 


.997+ 


.017+ 




61,120 


.999 


.019 




16,300 


.997+ 


.017+ 





Section marked M 3 C. 
Cooled in air. 



No. 10301. 





Barrel section. 




Pressure 






per square 
incn. 




Remarks. 


Diameter. 


Expansion. 


Founds. 


Inch. 


Inch. 




16,300 


0.380 


0. 




24,450 


.980 


0. 




28,520 


.980 


0. 




32,600 


.980 


0. 




34,640 


.980+ 


0. + 




86,670 


.980+ 


0.+ 




38,710 


.980+ 


0.+ 




40,750 


.980+ 


0.+ 




42.790 


.980+ 


0.+ 




44,820 


.980+ 


0.+ 




46,860 


.981 


.001 




48,900 


.981 


.001 




50,940 


.981 + 


.001 + 




52,970 


.982+ 


.002+ 




55,010 


.984 


.004 




57,050 


.990 


.010 




59,090 


.992+ 


.012+ 




61,120 


.995+ 


.016+ 




16,800 


.993+ 


.013+ 
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Section marked M 3 C. 
Cooled in air. 




Section marked M 3 C. 
Cooled in air. 



No. 10303. 





Barrel section. 




Pressure 






per square 
iiich. 




Remarks. 




Diameter. Expansion. 




PounOs. 


Inch. Inch. 




16,300 


0.960 ! 0. 




24,450 


.980 , 0. 




28,620 


.980+ 0. + 




82,600 


.980+ 0.+ 




84,640 


.980+ i 0. + 




86,670 


.980+ 


0.+ 




88,710 


.980+ 


0.+ 




40,760 


.981 


.001 




42,790 


.981 


.001 




44,820 


.981 


.001 




46,860 


.981 


.001 




48,900 


.981 + 


.001 + 




50,940 


.982+ 


.002+ 




52,970 


.989 


.009 




56,010 


.991 


.011 




57,050 


.998 


.018 




59,090 


.995 


.015 




61,120 


.997+ 


.017+ 




16,300 


.996+ 


.016+ 


• 
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RIFLE BARRELS, .30 CALIBER. 

No. 10304. 



Section marked M 3 C. 
Cooled in air. 





Barrel section. 




Pressure 




Remarks. 


per square 






Inch. 


Diameter. 


Expansion. 




Pounds. 


Inch. 


Inch. 




16,300 


0.980 


0. 




24,450 


.980 


0. 




28,520 


.980 


0. 




32,600 


.980 


0. 


I 


34,640 


.980 


0. 




36,670 


.980 


0. 




38,710 


.980 


0. 




40,750 


.980 


0. 




42,790 


.980 


0. 




44,820 


.980 


0. 




46,860 


.980 


0. 




48,900 


.9804 


.0004 




50,940 


.981 


.001 




52,970 


.984 


.004 




55.0J0 


.991 + 


.011 + 




57,050 


.995 


.015 




59,090 


.996+ 


.016+ 




61,120 


.998 


.018 




16,300 


.997 


.017 
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1.CR 



Marks, e 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Successive 
elongation 
per inch. 


Permanent 
set. 


Successive 

permanent 

set. 

Inch. 
0. 
0. 


Remarks. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 


Inch. 
0. 

.00015 
.00020 
.00060 
.00095 
.00130 
.00150 
.00155 
.00165 
.00235 
.00270 
.00320 
.00380 
.00425 
.00475 


Inch. 
0. 

.00015 
.00005 
.00040 
.00035 
.00035 
.00020 
.00005 
.00010 
.00070 
.00035 
.00050 


Inch. 
0. 
0. 


Initial load. 

Elastic limit. 
Tensile strength. 














45,000 


:::::::::::: 




47,000 
48,000 
49,000 
50,000 

• 51,000 
52,000 
53,000 
54,000 

106,000 























.00060 
.00045 
.00050 



























General summary. 

Tensile strength per square inch of original section pounds . . 106, 000 

Elastic limit per square inch of original section do... 48,000 

Elongation per inch after rupture inch . . . 1600 

Elongation per inch under strain at elastic limit do... .00165 

Reduction in diameter at point of rupture do . . . .065 

Reduction in area after rupture, per cent of original section 23. 9 

Position of rupture ".54 from neck 

Character of broken surface fine granular, 80 per cent; dull silky, 20 per cent 

Elongation of inch sections ".19,* ".11 
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CABBIEB RINGS, 6-POUNDER GUNS. 

No. 7318. 



Marks, 2C 6 R 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loaas per 

nquare 

inch. 


Elongation 
perinch. 


Successive p ArtnftnAnt 
elongation 'Permanent 
per inch. | KU 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
55,000 
69,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
123,450 


Inch, 
0. 

.00010 
.00025 
.00060 
.00095 
.00130 
.00165 
.00185 
.00206 
.00240 
.00255 
.00295 
.00325 


Inch. 
0. 

.00010 
.00015 
.00035 
.00035 
.00035 
.00035 
.00020 
.00020 
.00035 
.00015 
.00040 
.00000 


Inch. 

1 


Inch, 
0. 
0. 


Initial load. 








» 








1 




I 




1 


Elastic limit. 


1 




1 








1 




.00365 .00040 
.00395 , .00030 
.00445 1 .00050 


1 


t 


i 






i 


I 


Tensile strength. 


t ' ! 



General summary. 

Tensile strength per square inch of original section pounds. . 123, 450 

Elastic limit per square inch of original section .' do. . . 69,000 

Elongation per inch after rupture inch . . . 1100 

Elongation per inch under strain at elastic limit do. . . . 00205 

Reduction in diameter at point of rupture do. . . .045 

Reduction in area after rupture, per cent of original section 16.9 

Position of rupture ".74 from neck 

Character of broken surface fine granular; silky spot at circumference 

Elongation of inch sections ".09 M5» 
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Marks/ C 6 R 
Diameter, ".505. 
*Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Successive 
elongation 
per Inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 

1,000 

5,000 

10,000 

20,000 


Inch. 
0. 

.00015 
.00030 
.00065 
.00100 
.00140 
.00180 
.00185 
.00195 
.00280 
.00315 
.00360 
.00400 
.00450 
.00500 


Inch. 
0. 

.00015 
.00015 
.00035 
.00085 
.00040 
.00040 
.00005 
.00010 
.00105 
.00035 
.00045 
.00040 
.00050 
.00050 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 

Elastic limit. 
Tensile strength. 






80,000 






40,000 






50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
113,500 














































1 



General summary. 

Tensile strength, per square inch of original section pounds.. 118,500 

Elastic limit, per square inch of original section do. . . 52, 000 

Elongation per inch after rupture inch.. .1350 

Elongation per inch under strain at elastic limit do. . . . 00195 

Reduction in diameter at point of rupture. . . % do. . . .065 

Reduction i n area after rupture, per cent of original section . . * 28. 9 

Position of rupture 1".02 from neck 

Character of broken surface : fine granular, 85 per cent; silky, 15 per cent 

Elongation of inch sections ".15*, ".12 
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CARRIER RINGS, 6-POUNDER GUNS. 



Marks, 15 £ R 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7373. 



l£fi™ 'Elonption f^^i Permanent ^SSS^ 



Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
72,100 



Inch. 
0. 

.00010 
.00035 
.00060 
.00100 
.00135 
.01035 
.01100 
.01200 
.01350 
.01460 



Inch. 
0. 
.00010 
.00025 
.00025 
.00040 
.00035 
.00900 
.00065 
.00100 
.00150 
.00110 



Remarks. 



i 



Inch. Inch. 

0. '0. i Initial load. 

0. 0. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 72, l» 

Elastic limit per square inch of original section do. .. 37,000 

Elongation per inch after rupture inch.. .SStt 

Elongation per inch under strain at elastic limit do... .00135 

Reduction in diameter at point of rupture do. . . . i.v» 

Reduction in area after rupture, per cent of original section 61. 9 

Position of rupture t at the middle of the stem 

Character of broken surface fine silky 

Elongation of inch sections ".36*, " Jl 

TABULATION OF STEEL SPECIMENS FROM 6-POUNDER AND 15- 
POUNDER GUN MOUNTS. (STEMS OF SPECIMENS, V LONG.) 

CARRIER RINGS OF 6-POUNDER GUNS, 8TEEL FORGING8. 



No. of 
i test. 



Marks niftm . ' See- 
on speci- "™ Itional 
men. I area. 



Elastic Tensile , 
limit (strength 
per I per 

snuare I square 
inch. ■ inch. 



Elon- 
gation 

in 2 
inches. 



I 



7318 ,{ 2 6 R } 



I Inch. I Sq. in.\Pounds. Pounds. 



7319 
7373 



3CR 
15 C R 



.505 

.505 ' 

.505 
.505 



.20 48,000 
.20 59,000 



106,000 
123,450 



.20 : 52,000 113,500 
.20 , 37,000 , 72,100 



Perct. 
15.0 

11.0 

13.5 j 
33.5 I 



Con- 
trac- 
tion of 
area. 



Perct, 
23.9 



16.9 



23.9 



Appearance of 
fracture. 



Fine granular 80 
per cent, dull 
silky 20 per cent 

Finegranular.silky 
spot at circumfer- 
ence. 

Fine granular 85 
per cent, silky 15 
per cent. 
51.9 Fine silky. 



Elonga- I 
tlon of . 
inch , 
sections. 



I 
n 

.19*. .11 1 

! 

.09. .is*: 

.15*. .12 i 
.36*, .31 I 
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No. 7224. 
Marks, £*% lb 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

per square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 

! 

i 


Pounds. 

1,000 

5,000 

10,000 

20,000 


Inch. 
0. 

.00010 
.00025 
.00060 
.00090 
.00100 
.00170 
.00215 
.00285 
.00860 
.00440 
.00505 


Inch. 
0. 

.00010 
.00015 
.00085 
.00080 
.00010 
.00070 
.00045 
.00070 
.00075 
.00060 
.00065 


Inch. I Inch. 
0. | 0. 
0. | 0. 


Initial load. 






25,000 




Elastic limit. 
Tensile strength. 


27,000 
26,000 
29,000 
30,000 
31,000 
82,000 
33,000 
73,500 






















I 


1 




i ' 



General summary. 

Tensile strength per square inch of original section pounds.. 73,500 

Elastic limit per square inch of original section do ... 27, 000 

Elongation per inch after rupture inch.. .1950 

Elongation per inch under strain at elastic limit do. . . . 00100 

Reduction in diameter at point of rupture do. . . .055 

Reduction in area after rupture, per cent of original section 20. 5 

Fori i ion of rupture : 1".10 from neck 

Character of broken surface granular hb per cent, silky 15 per cent 

Elongation of inch sections ".20*, ".19 

No. 7225. 

Marks, 2P815 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
perlnch. 


Successive 

elongation 

perlnch. 


Kl ' 1 set. 

1 


! 

Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
83,000 
72,,V» 


Inch. 
0. 

.00015 
.00085 
.00065 


Inch. 
0. 

.00015 
.00020 
.00030 


Inch. Inch. 
0. 0. 
0. 0. 


Initial load. 
Elastic limit. 




.00065 , .00020 
.00095 .00010 
.00100 i .00005 
.00515 " .00415 
.00575 .00060 
.00665 .00090 
.00745 1 .00080 
.00680 1 .00065 










1 
















Tensile strength. 

1 


* 





General summary. 

Tensile strength per square inch of original section '. pounds.. 72,500 

Elastic limit per square inch of original section do. .. 28, 000 

Elongation per inch after rupture inch. . . 2250 

Elongation per inch under strain at elastic limit do. . . . 00100 

Reduction in diameter at point of rupture,. do. . . .065 

Reduction in area after rupture, per cent of original section 23. 9 

Position of rupture 1 ". from neck 

Character of broken surface granular 60 per cent, silky 40 per cent 

Elongation of Inch sections ".21, ".24* 
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No. 7230. 
Marks, £ffi 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

inch. 



Elongation 
per inch, i 



Successive 
elongation 
perinch. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
29,000 

30,000 

31,000 
32,000 
33,000 
34,000 
09,900 



Inch. 
0. 

.00005 
.00020 
.00050 
.00070 
.00095 
.00100 
.00600 
.00700 
.00800 
.00890 
.00990 



Inch. 
0. 

.00005 
.00015 
.00030 
.00020 
.00025 
.00005 
.00500 
.00100 
.00100 
.00090 
.00100 



Permanent 
net. 



Inch. 
0. 
0. 



Successive 

permanent 

set. 



Inch. 

0. 

0. 



Remarks. 



Initial load. 



Elastic limit. 



J Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds.. 69. su 

Elastic limit per square inch of original section do... 29. 0»/» 

Elongation per inch after rupture inch . . . 16* 

Elongation per inch under strain at elastic limit do. . . . O008& 

Reduction in diameter at point of rupture do. . . . W^ 

Reduction in area after rupture, per cent of original section ltJ. i 

Position of rupture ".60 from n«vt 

Character of broken surface granular, silky spot at circumferenft 

Elongation of inch sections ".15, ".!** 



No. 7231. 

Marks, p\£?5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



loaSs 11 ^ r ! Elongation: SJSShS ' Permanent' S^*™] 
so_ua?e | pe?&h. ]*££&" ' 8et « I^T*' 



Remarks. 



inch. 






Pounds. 
1,000 
5,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
62.650 



Inch. 

0. 
.00010 
.00025 
.00060 
.00070 
.00085 
.00160 
.00225 
.00340 
.00450 
.00550 



Inch. 
0. 
.00010 
.00015 
.00035 
.00010 
.00015 
.00075 
.00065 
.00115 
.00110 
.00100 



Inch. 



0. 
0. 



Inch. 

0. 

0. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 62,ftV) 

Elastic limit per square inch of original section do. .. 22,000 

Elongation per inch after rupture inch. . . 1000 

Elongation per inch under xtrain at elastic limit do.. . .000v> 

Reduction in diameter at point of rupture do. . . .Oft 

Reduction in area after rupture, per cent of original section IS.:' 

Position of rupture ".SO from neok 

Character of broken surface granular, silvery luster, silky spot at circumference 

Elongation of inch ncctions ".12*, ".0$ 
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Marks, 2 A ps°i5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2. 



No. 7232. 



Applied 
loads per Elongation 
squarse per inch, 
inch. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
64,850 



Inch. 
0. 
.00005 

.00020 
.00050 
.00070 
.00085 
.00095 
.00775 
.00875 
.00965 
.01065 
.01175 



Successive 

elongation 

per inch. 



Inch. 
0. 

.00005 
.00015 
.00030 
.00020 
.00015 
.00010 
.00680 
.00100 
.00090 
.00100 
.00110 



Permanent; 
set. 



Inch. 

0. 

0. 



Successive I 

permanent 

set. 



Inch. 

0. 

0. 



emarks. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds . . 64, 850 

Elastic limit per square inch of original section do ... 29, 000 

Elongation per inch after rupture inch . . .1050 

Elongation per inch under strain at elastic limit do. . . . 00095 

Reduction in diameter at point of rupture do. . . .035 

Reduction in area after rupture, per oont of original section 132 

Position of rupture ".68 from neck 

Character of broken surface granular 80 per cent, silky 20 per cent 

Elongation of inch sections 'Ml*, ".10 



Marks, ££? 6 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7233. 



lcJSs per j Elongation! SjJSSijS 'Permanent 



Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
69,950 



Inch. 
0. 
.00005 

.00020 
.00055 
.00100 
.00110 
.00115 
.00985 
.01050 
.01150 
.01250 
.01375 



Inch. 
0. 
.00005 

.00015 
.00035 
.00045 
.00010 
.00005 
.00b70 
.00065 
.00100 
.00100 
.00125 



Inch. 

0. 

0. 



Successive 

permanent 

set. 



Inch. 

0. 

0. 



Remarks. 



Initial load. 



Elastic limit. 



Tensile strength. 



I 



General-summary. 

Tensile strength per square inch of original section pounds. . 69, 950 

Elastic limi t per so uare inch of original section do. .. 33, 000 

Elongation per incn after rupture inch. . . 1600 

Elongation per inch under strain at elastic limit do. . . . 00115 

Reduction in diameter at point of rupture do. . . . 15 

Reduction in area after rupture, per cent of original section 1(>. 9 

Position of rupture 1". 1 from nick 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".15. ".17* 
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Marks, £& 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7234. 



Applied 



, 



loads per Elongation 
square j perlnch. 
inch. I 



Pound*. 
1,000 
5,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
58,400 



Inch. 

0. 
.00010 
.00030 
.00075 
.00095 
.00145 
.00235 
.00315 
.00400 
.00485 



Successive 

elongation . 

perlnch. | 



Permanent ^£^!l c t 
._,. permanent { 

Kl ' set. 



Remarks. 



Inch. Inch. Inch. 

0. 0. , 0. Initial load. 

.00010 0. 0. 

.00020 

.00045 Elastic limit. 



.00020 
.00050 
.00090 
.00080 
.00085 
.00085 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds.. 58,400 

Elastic limit per square inch of original section do. . . 20, 003 

Elongation per inch after rupture inch. . . 0750 

Elongation per inch under strain at elastic limit do. . . . 00075 

Reduction in diameter at point of rupture do. . . .025 

Reduction in area after rupture, per cent of original section 9. 6 

Position of rupture ".55 from neck 

Character of broken suface granular, silvery luster, pilky spot at circumference 

Elongation of inch sections *.Q6*, *.07 



No. 7235. 
Marks, £ J& 
Diameter, ".505." 
Sectional area, .20 square inch. 
Gauged length, 2". 



toSfitUr Elongation! *?££&* i Permanent SSSSX 



Pounds. 
1,000 
5,000 
10,000 
20,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
71,000 



.00070 
.00110 
.00115 
.00715 
.00775 
.00850 
.00950 
.01040 



Inch. 
0. ' 

.00015 I 



Inch. 



.00040 
.00040 I 
.00005 ' 
.00600 j 
.00060 
.00075 ' 
.00100 
.00090 



! 00015 I 0. 
.00015 ; 



Inch. 
0. 



Inch. 
0. 
0. 



Remarks. 



Initial load 



Elastic limit 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 71,000 

Elastic limit per square inch of original section do. . . 30, 000 

Elongation per inch after rupture inch . . . 1450 

Elongation per iuch under strain at elastic limit do. . . . 00115 

Reduction in diameter at point of rupture * do. . . .045 

Reduction in area after rupture, percent of original section 16.9 

Position of rupture ".85 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".15*. ".14 
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Marks, &» 

Diameter ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7274. 



&S7& .Bo-piioo'sjssis 


Permanent 
set 


Successive 

permanent 

set. 


Remarks. 

1 


Pounds. 

1,000 

5,000 

10,000 

19,000 


Inch. Inch. 

0. 1 0. 
.00010 .00010 
.00035 i .00025 
00005 . 00080 


Itich. 
0. 
0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit 

Tensile strength. 




20,000 .00115 1 .00050 




21,000 .00165 .00050 
22,000 .00230 .00065 
23,000 1 .00340 .00110 
24,000 .00450 1 .00110 


' 


, 


:::::::*.. ...i. .::.::;:::: 




58, 550 


) 






! 



General summary. 

Tensile strength per square inch of original section pounds. . 68, 550 

Klaatic limit per square inch of original section do. . . 19, 000 

Elongation per inch alter rupture inch. . . 1550 

Elongation per inch under strain at elastic limit do. . ■. . 00065 

Reduction in diameter at point of rupture do. . . .045 

Reduction in area after rupture, per cent of original section 16. 9 

Position of rupture ".7 from neck 

Character of broken surface medium coarse granular, brilliant facets 

Elongation of inch sections ". 14, ".17* 



No. 7236. 

Marks, psu 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 



Elongation 
perinch. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32.000 
83,000 
34,000 
35.000 
70,950 



Inch. 

0. 
.00010 
.00030 
.00065 
.00080 
.00095 
.00100 
.00105 
00425 
.00750 
.00825 
.00900 
.01000 



Successive 
elongation 
perinch. 



Permanent 



Inch. 



.00010 
.00020 



.00015 
.00015 
.00005 
.00005 
.00320 
.00325 
.00075 
.00075 
.00100 



Inch. 

0. 

0. 



Successive 

permanent 

set. 



Inch. 

0. 

0. 



Remarks. 



I 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 70, 950 

Elastic limit per square inch of original section do. . . 80, 000 

Elongation per inch after rupture inch . . .1600 

Elongation per inch under strain at elastic limit do . . . 00105 

Reduction in diameter at point of rupture do. . . .045 

Reduction in area after rupture, per cent of original section 16. 9 

Position of rupture ".30 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".15. ".17* 
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No. 7331. 
Marks, $1% 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Successive 
elongation 
per inch. 


Permanent 
set. 

Inch. 

0. 

0. 


Successive 

permanent 

set. 


1 

Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
32,000 
83,000 
34,000 
85,000 
36,000 
37,000 
88,000 
76,900 


Inch. 1 Inch. 
0. 1 0. 
.00010 , .00010 
.00030 .00020 
.00065 1 .00035 
.00105 .00040 


• 
Inch. 
0. 
0. 


Initial load. 














.00110 
.00115 
.00600 
.00700 
.00775 
.00890 
.00950 


.00005 

.00005 
.00485 
.00100 
.00075 
.00115 
.00060 












Elastic limit. 
Tensile strength. 






























j"""" — - 







General summary. 

Tensile strength per square inch of original section pounds. . 76,900 

Elastic limit per square inch of original section do. . . 33, 000 

Elongation per inch after rupture inch.. .1500 

Elongation per inch under strain at elastic limit do. . . . 00114 

Reduction in diameter at poin t of rupture do. . . .06 

Reduction in area after rupture, per cent of original section 16.9 

Position of rupture ".40 from neek 

Character of broken surface granular 80 per cent, silky 20 per cent 

Elongation of inch sections *.13, *U7* 

No. 7336. 



Marks, £& 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 


Inch. 

0. 

.00015 
.00080 
.00070 
.00085 
.00100 
.00110 
.00150 
.00225 
.00335 
.00460 


Inch. 
0. 

.00015 
.00015 
.00040 
.00015 
.00015 
.00010 
.00040 
.00076 
.00110 
.00125 
.00090 
.00090 
.00095 
.00125 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 






Elastic limit. 






1 












i 












1 












, 


27,000 00550 








28,000 
29,000 
80,000 
60,900 


.00640 
.00735 
.00860 






i 


















Tensile strength. 











General summary. 

Tensile strength per square inch of original section pounds.. 60.900 

Elastic limit per square inch of original section do... 19,000 

Elongation per inch after rupture inch. . . 1050 

Elongation per inch under strain at elastic limit do. . . .00070 

Reduction in diameter at point of rupture do. . . .035 

Reduction in area after rupture, per cent of original section 1S.2 

Position of rupture ".50 from neck 

Character of broken surface granular, silvery luster 

Elongation of inch sections ".Ii», w iO 
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No. 7337. 

Marks, £15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


• 
Elongation 
per inch. 


Successive 
elongation 
per inch. 


Permanent 
set. 


Successive | 

permanent Remarks, 
set. t 


Pounds. 
1,000 
5,000 
10.000 


Inch. 

0. 

.00010 
.00030 
.00045 
.00060 
.00065 
.00080 
.00095 
.00140 
.00265 
.00350 
.00450 
.00540 
.00625 


Inch. 
0. 
.00010 
.00020 


Inch. Inch. 
0. 0. 

0. | 0. 


Initial load. 


15,000 


.00015 
.00015 


i 




18,000 


; 


' 


19,000 


.00005 
.00015 
.00015 
.00045 
.00125 
.00085 
.00100 
.00090 
.00085 


* * 


Elastic limit. 


20,000 






21,000 


1 


Tensile strength. 


22,000 




23,000 





24,000 




25,000 




26,000 
27,000 
59,950 


i 


i 









! 



General summary. 

Tensile strength per square inch of original section „ pounds.. 59,950 

Elastic limit per square inch of original section do. . . 19, 000 

Elongation per inch after rupture inch. . . 0900 

Elongation per inch under strain at elastic limit do. . . . 00065 

Reduction in diameter at point of rupture do . . . .025 

Reduction in area after rupture, per cent of original section 9. 5 

Position of rupture ".35 from neck 

Character of broken surface granular, silvery luster 

Elongation of inch sections ».10*,».0S 



No. 7338. 
Marks, $Hl 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". \ 



Applied 

loads per 

•(ware 

inch. 


vinw^won™, Successive 


Permanent 
. set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
66,600 


Inch. 
0. 
.00010 
.00080 
.00076 
.00096 
.00100 
.00140 
.00450 
.00625 
.00575 
.00680 


Inch. 
0. 

.00010 
.00020 
.00045 
.00020 
.00005 
.00040 
.00810 
.00075 
.00050 
.00105 


7nc/t. 
0. 


Inch. 
0. 


Initial load. 


t 




1 




::::::::::::i:::::::::::: 


Elastic limit. 


i 






















.00775 | .00095 










, 


Tensile strength. 


1 







General summary. 

^QfiUe strength per square inch of original section pounds.. 56,500 

g*«ic limit per square inch of original section do... 24,000 

gongatlon per inch after rupture inch.. .0500 

gongation per inch under strain at elastic limit do... .00100 

52 u caon in diameter at point of rupture do... .025 

Ruction in area after rupture, per cent of original section 9.5 

"wtkm of rapture ".60 from neck 

^"•facter of broken surface granular 60 per cent, dull silky 40 per cent 

"oasation of inch sections 04, .06* 
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Marks, £jffi 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7339. 



Applied 

loads per 

square 

inch. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
63,500 


Elongation 
perlnch. 


Successive 
elongation 
perlnch. 


Pennanen 
set. 

Inch. 
0. 
0. 


1 

J Successive | 

permanent 

1 set. i 


Remarks. 


• 


Inch. 
0. 

.00010 
.00030 
.00070 
.00080 
.00065 
.00095 
.00140 
.00175 
.00250 
.00340 
.00460 
.00510 
.00640 


Inch. 
0. 

.00010 
.00020 
.00040 
.00010 
.00006 
.00010 
.00045 
.00035 
.00075 
.00090 
.00120 
.00050 
.00130 


Inch, 

1 a ! 


Initial load. 
Elastic limit. 

Tensile strength. 






I i 












. 












1 


1 




• 






1 1 


' 




..::::::::::l 






( 






■ i 
















1 




! 1 





General summary. 

Tensile strength per square inch of original section pounds. . 66, 50Q 

Elastic limit per square inch of original section do. . . 23, tt» 

Elongation per inch after rupture inch.. .173) 

Elongation per inch under strain at elastic limit do. . . . 0009& 

Reduction in diameter at point of rupture. do. . . .OK 

Reduction in area after rupture, per cent of original section 2a -"» 

Position of rupture ".90 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".18*, *.17 

No. 7346. 

Marks, ^f i* 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
perlnch. 

Inch. 

0. 

.00010 
.00030 
.00065 
.00100 
.00150 
.01250 
.01355 
.01500 
.01650 


Successive 
elongation 
perlnch. 


Pflrmonmi J Successive 
Permanent permanent 

ML 1 set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
61,850 


Inch. 
0. 

.00010 
.00020 
.00035 
.00035 
.00050 
.01100 
.00105 
.00145 
.00150 


Inch. 1 Inch. 
0. 0. 
0. | 0. 
! 


Initial load. 
Elastic limit. ■ 

Tensile strength. 


:...::.' : 




i 




i 


i 


::::::::::::i::::;::::::: 






1 1 



General summary. 

Tensile strength per square inch of original section pounds. . 61,850 

Elastic limit per square inch of original section do. . . 29, <W 

Elongation per inch after rupture inch.. .21X3 

Elongation perlnch under strain at clastic limit do... .00100 

Reduction in diameter at point of rupture do. . . .07^ 

Reduction in area after rupture, per cent of original section 27. 4 

Position of rupture ".50 from nee* 

Character of broken surface dull gray, amorphous 

Elongation of inch sections ".17, ".25* 
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Marks, ^ M 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



No. 7347. 



Applied 

loans per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
perinch. 


Permanent 
set. 

Inch. 

0. 

0. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 

1,000 

5,000 

10,000 


Inch. 
0. 

.00010 
.00085 


Inch. 
0. 

.00010 
.00025 
.00045 
.00040 
.00025 
.00025 
.00680 
.00150 
.00100 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 

Tensile strength. 


20,000 .00080 
29,000 , .00120 
80,000 .00145 
81,000 .00170 
82,000 .00850 






















83,000 
84,000 
70,100 


.01000 
.01100 























General summary. 

Tensile strength per square inch of original section pounds. . 70, 100 

Elastic limit per square Inch of original section M do... 29,000 

Elongation perinch after rupture inch.. .2150 

Elongation per inch under strain at elastic limit do... .00120 

Reduction in diameter at point of rupture do... .065 

Reduction in area after rupture, per cent of original section 28. 9 

Position of rupture ".70 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".19, ".24* 

H. Doc. 508 8 
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Marks, 3 p y is 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 
loads per 
i square 
1 inch. 


Elongation 
per inch. 


Successive 
elongation 
perlnch. 


*™«"i£SS£Si! Remark 
sei - ' set. 

I 


I Pounds. 

1,000 

5,000 

10,000 

20,000 

i 29,000 
80,000 
31,000 

1 32,000 
83,000 
34,000 
72,600 


Inch. 
0. 

.00010 
.00035 
.00070 
.00100 
.00120 
.00145 
.00600 
.00875 
.00950 


Inch. 

0. 

.00010 
.00025 
.00035 
.00030 
.00020 
.00025 
.00655 
.00075 
.00075 


Inch. Inch. 

0. j 0. 
0. 0. 


Initial load. 
Elastic limit. 

Tensile strength. 




1 
















1 



General summary. 

Tensile strength per square inch of original section pounds. . 72, 600 

Elastic limit per square inch of original section do. . . 29, 000 

Elongation per inch after rupture inch. . . 1750 

Elongation per inch under strain at elastic limit do. . . . 00100 

Reduction in diameter at point of rupture do. . . .055 

Reduction in area after rupture, per cent of original section 20. 5 

Position of rupture 1".05 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".17, ".18* 



No. 7212. 

Marks, | y 12 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 



m ftn «iHAn Successive 
%%% ? Dl elongation 
Pe**™*- , perlnch. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
69,200 



Inch. 

0. 

.00010 I 
.00080 , 

.00065 ' 

.00095 

.00240 

.00325 

.00600 

.00700 

.00825 



Inch. 

0. 
.00010 
.00020 
.00035 
.00030 
.00145 
.00085 
.00175 
.00200 
.00125 



Permanent 
set. 



Successive 

permanent 

set. 



Remarks. 



Inch. 

0. 

0. 



Inch. 
0. 
0. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tenailegtrength per square inch of original section pounds.. 69,200 

Elastic limit per square inch of original section do ... 27, 000 

Elongation per inch alter rupture inch.. .1950 

Elongation per inch under strain at elastic limit do. . . . 00095 

Reduction in diameter at point of rupture do. . . .055 

Reduction in area after rupture, per cent of original section 20. 5 

Potion of rupture ".8 from neck 

Character of broken surface granular 60 per cent, silky 40 per cent 

Elongation of inch sections ".17, ".22* 
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No. 7226. 

Marks, Ipyis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


sgSpS5t ,p «sr ,,t 

perinch. txu 

i 


Successive 
permanent 

set. 


Remarks. 


Pounds. 

1,000 

6,000 

10,000 


Inch. 

0. 
.00015 
.00030 
.00060 
.00100 
.00110 
.01060 
.01090 
.01160 
.01250 
.01360 


Inch. ! Inch. 
0. 0. 

.00015 1 0. 

.00015 


Inch. 

0. 

0. 


Initial load. 

i 

t 

Elastic limit. 

1 

Tensile strength. 


20,000 
80,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
49,900 


.00030 




. 00C 10 


............ 


. 00010 




.00950 





.00030 


....... 


.00070 





.00090 




.00110 







:::::::::::: 









General summary. 

Tensile strength per square inch of original section pounds.. 49, W 

Elastic limit per square inch of original section do. . . 33.0UP 

Elongation per inch after rupture inch. . . O&iv 

Elongation per inch under strain at elastic limit do... .0012': 

Reduction in diameter at point of rupture do... .013 

Reduction in area after rupture, per cent of original section a ' 

Position of rupture ".40 from n<*fc 

Character of broken surface silky, trace of granulatkc. 

Elongation of inch sections ".08* "IE 



No. 7263. 

Marks, Ip^yis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 




Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 



iri» n ««4{nJ Successive I p flraifl „ on( Successive 




Inch. 

0. 
.00010 
.00035 
.00070 
.00115 
.00135 
.00750 
.00975 
.01050 
.01125 
.01225 



Inch. 

0. 

0. 



Inch. 
0. 
0. 



I Initial load. 



Inch. 
0. 

.00010 

.00025 

.00035 

.00045 

.00020 • I ' Elastic limit. 

.00615 

.00225 1 

.00075 , 

.00075 t ! 

.00100 



75,900 ' | Tensile strength. 



General nummary. 

Tensile strength per square inch of original section pounds. . 75,900 

Elastic limit per square inch of original section do. . . S3, (W 

Elongation per inch after rupture inch . . . 21* 

Elongation perinch under strain at elastic limit do... .001 ^ 

Reduction in diameter at point of rupture do... .tw> 

Reduction in area after rupture, per cent of original section 2$. ) 

Position of rupture 1" from neck 

Character of broken surface granular, silky spot at circumferetH-r 

Elongation of inch sections ".23*, M9 
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No. 7264. 
Marks, |pyi5 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



J 

Applied i 

loads per Elongation 
square per inch, 
inch. | 


.Successive 
elongation 
perinch. 


Bei ' ' set. 


Remarks. 


Pound*. Inch. 

1,000 0. 

5,000 .00010 
10,000 .00035 
20,000 .00080 
26,000 .00130 
27.000 .00195 
28,000 .00265 
29,000 .00395 
30,000 .00425 
31,000 .00530 


Inch. 

0. 
.00010 
.00025 
.00045 
.00050 
.00065 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


•Initial load 
Elastic limit. 

Tensile strength. 














.00070 
.00130 
.00030 
.00105 










68,900 







General summary. 

Tensile strength per square inch of original section pounds.. 68,900 

Elastic limit per square inch of original section do... 26,000 

Klongation per inch after rupture inch . . . 2350 

Elongation per inch under strain at elastic limit do. . . . 00130 

Reduction in diameter at point of rupture do. . . . 085 

lUtluction in area after rupture, per cent of original section 30.7 

Fosdtion of rupture ".6 from neck 

Character of broken surface A dull silky 

Elongation of inch sections ".28V'. 19 



No. 7271. 

Marks, Ipyis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 




visin-ttti^n Successive T ,„_„ aT , or ,t' Successive 
^?fSch I elongation I l e ™ a t nent : permanent 
perincn. pe r ^ nch# I set- . ^i. 



Remarks. 



Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 

:;4,ooo 

35,000 
36,000 
37,000 
38,000 
39,000 
74,400 



Incfu 

0. 
.00010 
.00035 

.00065 
.00100 
.00125 
.00900 
.00960 
.01000 
.01100 
.01215 



Inch. 

0. 
.00010 
.00025 
.00030 
.00035 
.00025 
.00775 
.00050 
.00050 
.00100 
.00115 



Inch. 
0. 
0. 



Inch. 

0. 

0. 



Initial load. 



Elastic limit. 



Tensile strength. 



tieneral summary. 

Tensile strength per square inch of original section pounds. . 74, 40o 

Elastic limit per square inch of original section do... 34,000 

Elongation per inch after rupture inch. . . 1750 

Elongation per inch under strain at elastic limit do. . . . 00125 

Reduction in diameter at point of rupture do. . . .055 

Reduction in area after rupture, per cent of original section 20. 5 

Position of rupture ".H5 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".16, ".19* 
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No. 7249. 
Marks, I? i6 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



&£?& motion ssssm 1 

square perlnch. ^^V? 11 



inch. 



Pounds. 
1,000 
6,000 
10,000 
20,000 
25,000 
28,000 
29,000 
90,000 
81,000 
32,000 
38,000 
34,000 
70,900 



Successive. p omoBflB , ' Successive 
elongation I permanent permanent 

perlnch. ^^ ' set. 



Inch. 

0. 

.00010 
.00030 
.00060 
.00075 
.00090 
.00095 
.00325 
.00500 
.00575 
.00650 
.00726 



Remarks. 



Inch. 

0. 
.00010 
.00020 
.00030 
.00015 
.00015 
.00005 
.00230 
.00175 
.00075 
.00075 
.00075 



Inch. 
0. 
0. 



Inch, 
0. 

0. 



Initial load. 



Elastic limit 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 70, 9» 

Elastic limit per square inch of original section do. . . 29, tt« 

Elongation per Inch after rupture inch. . . 0650 

Elongation per inch under strain at elastic limit do. . . . OOO* 

Reduction in diameter at point of rupture do. . . .ft* 

Reduction in aftea after rupture, per cent of original section 9 > 

Position of rupture ".90 from neci 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".06, ".a?* 



Marks, 2PY16 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7265. 



Applied 

loads per 

square 

Inch. 



Elongation 
per inch. 



Successive 
elongation 
perlnch. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
69,500 



Inch. 
0. 
.00010 
.00035 
.00070 
.00100 
.00130 
.00850 
.00915 
.01000 
.01076 



T> awrnanAntl Successive 
Permanent permanent 

8ei " set. 



Inch. 
0. 
.00010 
.00025 
.00035 
.00030 
.00030 
.00720 
.00065 
.00065 
.00075 



I 



Inch. 
0. 
0. 



Inch. 

0. 

0. 



Remarks, 



Initial load. 



Elastic limit. 



Tensile strength. 



Central summary. 

Tensile strength per square inch of original section pounds. . 63, MO 

Elastic limit per square inch of original section do... 29.0W 

Elongation per incn after rupture inch. . . 1O0 

Elongation per inch under strain at elastic limit do... ,001ft) 

Reduction in diameter at point of rupture do. . . .GS» 

Reduction in area after rupture, per cent of original section 20. * 

Position of rupture ".65 from neck 

Character of broken surface granular 60 per cent, dull amorphous 40 per cent 

Elongation of inch sections <14, *.W 
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No. 7272. 

Marks, | p 4 yi5. 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

equare 

inch. 


1 Elongation 
, per inch. 

i 


Successive 
elongation 
perinch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 




Found f. 
1. 000 
5,000 


1 

i Inch. 

I .00010 

| .00030 

.00060 

.00100 

.00120 

! .00910 

! .niooo 

.01040 
| .01135 
J .01240 


Inch. 

0. 
.00010 
.00020 
.00030 
.00040 
.00020 
.00790 
.00090 
.00040 
.00095 
.00105 




Inch. 
0. 


Inch. 
0. 


Initial load. 
Elastic limit 

Tensile strength. 




1 10,000 








1 20,000 






30.000 






35,000 






36,000 






37,000 






3S.000 






39,000 






, 40,000 
75,500 















i 











General summary. 

Tensile strength per !*quare inch of original section pounds. . 75, 500 

Elastic limit per square inch of original section do. . . 35, 000 

Elongation per inch after rupture inch. . . 1600 

Elongation per inch under strain at elastic limit • do. . . . 00120 

Reduction in diameter at point of rupture do. . . .046 

Reduction in area after rupture, per cent of original section 16. 9 

Position of rupture ".35 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".16*. ".14 



No. 7284. 
Marts, p y 15 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



<3r -seriasssa 



square 
Inch. 



Pounds. 
1,000 
6,000 
10,000 
20,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
71,100 



perinch. 



successive 
elongation 
per inch. 



Inch. 
0. 

.00010 
.00085 
.00066 
.00100 
.00160 
.00600- 
.00600 
.00680 
.00750 



Inch. 

0. 

.00010 
.00026 
.00080 
.00085 
.00060 
.00660 
.00100 
.00060 
.00070 



Permanent 
set. 



Inch, 

0. 

0. 



Successive 

permanent 

set. 



Remarks. 



Inch. 

0. 

0. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds.. 71,100 

Elastic limi t per square inch of original section do. .. 29, 000 

Elongation perinch after rupture inch.. .0660 

Elongation perinch under strain at elastic limit do... .00100 

Reduction in diameter at point of rupture do. . . .015 

Reduction in area after rupture, per cent of original section 5.7 

Position of rupture ". 65 from neck 

Character of broken surface ' granular, silky spot at circumference 

Elongation of inch sections ".06, ".07* 
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No. 7227. 

Marks, |?i5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 






Remarks.- 



Pounds. 
1,000 
5,000 
10,000 
20,000 
23,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
62,850 



Inch. 
0. 
.00010 
.00030 
.00070 
.00085 
.00100 
.00170 
.00250 
.00350 
.00465 
.00566 



Inch. 
0. 
.00010 
.00020 
.00040 
.00015 
.00015 
.00070 
.00080 
.00100 
.00115 
.00100 



Inch. 
0. 
0. 



Inch. 
0. 
0. 



Initial load. 



Elastic limit. 



'Tensile strength. 



(General summary. 

Tensile strength per square inch of original section pounds. . G2, 850 

Elastic limit per square inch of original section do... 25,00) 

Elongation per inch after rupture inch . . .1*00 

Elongation per inch under strain at elastic limit do. . . . 001(T 

Reduction in diameter at point of rupture do. . . .045 

Reduction in area after rupture, per cent of original section 16.9 

Position of rupture 1". from nee* 

Character of broken surface granular, silvery luster, silky spot at circumference 

Elongation of inch sections ".14, "M* 



No. 7266. 

Marks, Ipyi5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied I 

loads per Elongation 

square per inch. 

inch. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
29,000 
30,000 
31.000 
32.000 
33,000 
34,000 
77.000 



Itich. 

0. 
.00015 
.00040 
.00080 
.00105 
.00135 



Successive Permanen J Successive 
elongation * en nf neni permanent 
per Inch. set. | 



Remarks. 



; 




1 




Inch. 

0. ! 
.00015 
.00025 : 


Inch. 
0. 
0. 


Inch. 

i S 


Initial load. 


.00040 








.00025 I 






Elastic limit. 


.00030 




............ 





.00160 


.00025 


.001SO 


.00020 ; 


. 00225 


.00045 1 


. 00775 


.00550 








, 



Tensile strength. 



deneral summary. 

Tensile strength per square inch of original section pounds.. 77,000 

Elastic limit per square inch of original section ^. do... 29,000 

Elongation per inch after rupture inch . . . ISnO 

Elongation per inch under strain at elastic limit do... .00105 

Reduction in diameter at point of rupture do... .055 

Reduction in area after rupture, per cent of original section 20. i 

Position of rupture , I" from neck 

Character t f broken surface granular, silky spot at circumference 

Elongation of inch sections ".20*, *Xi 
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No. 7250. 



Marks, pyis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



oiSPs per Elongation SglnSSon p ennanent 
sgwre , perlnch. .^Xch *'■ 



Itound*. \ 


Inch. 


Inch. ' 


l.ooo ; 


0. 


0. ■ 


5,000 


.00015 


.00015 


10,000 


.00030 


.00015 ' 


20.000 


.00065 


.00035 ' 


25,000 


.00095 


.00030 . 


26,000 1 


.00100 


.00005 . 


27.000 ! 


.00105 


.00005 | 


28.000 


.00810 


.00705 . 


29.000 


.00860 


.00050 1 


30.000 


.00935 


.00075 . 


SI. 000 


.01025 


.00090 


32,000 


.01140 


.00115 | 


64,000 








' 



Itieh. 

0. 

0. 



Successive I 

permanent , 

set. 



Remarks. 



Inch. 

0. 

0. 



Initial ldad. 



Elastic limit. 



Tensile strength. 



General nummary. 

Tensile strength per square inch of original section pounds. . 64 , 000 

Elastic limit per square inch of original section do. . . 27, 000 

flongation per inch after rupture i nch . . . 2250 
kmgation per inch under strain at elastic limit do. . . . 00105 

Reduction in diameter at point of rupture do . . . .065 

Reduction in area after rupture, per cent of original section 23.9 

Position of rupture 1" from neck 

Character of broken surface granular 80 per cent, silky 20 per cent 

Elongation of inch sections ".20, ".25* 



No. 7228. 
Marks, l 1 ^ 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

Inch. 



Poun> 1 *. 

1,000 
5,000 
10,000 
20.0U0 
30,000 
31,000 
32,000 
83,000 
34.000 
35,000 
36,000 



FinnmHnn Successive PppmAT1 p nf ' Successive i 
bSrTnS ? <*>ngation Perm * nent permanent 



Remarks. 



Inch. 
0. 

.00005 
.00015 
.00050 
.00085 
.00090 
.00680 
.00750 
.00815 
.00905 
.01000 



Inch. 

0. 

0. 



Inch. 

.0 

.0 



! Initial load. 



Inch. 
0. 
.00006 
.00010 
.00035 

.00035 ! ( ! 

.00005 , Elastic limit. 

.00590 i I 

.00070 ! 

.00065 ! I 

.00090 I ' | 

.00095 



69, 700 i Tensile strength. 



General nummary. 

Textile strength per square inch of original section pounds.. 69,700 

Elastic limit per square inch of original section do. . . 31, 000 

Elongation per inen after rupture inch . . . 1000 

Elongation per inch under strain at elastic limit do. . . . 0001K) 

Reduction in diameter at point of rupture do. . . . 035 

Reduction in area after rupture, per cent of original section 13. 2 

Position of rupture ".35 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections /, .11*, ,, .09 
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No. 7267. 

Marks, Ipyis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
i per Inch. 


Successive 

elongation 

per Inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
36,000 
37,000 
38, 000 
89,000 
40,000 
73,700 


J Inch. 

°- 
.00010 

1 .00025 

.00060 

.00100 

.00180 

.01060 

.01110 

.01175 

.01266 

.01860 


Inch. 

0. 
.00010 
.00016 
.00085 
.00040 
.00080 
.00920 
.00060 
.00065 
.00090 
.00085 


Inch, 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 








i 




Elastic limit 






















1 












Tensile strength. 


! 










General summary. 

Tensile strength per square inch of original section pounds.. 73,700 

Elastic limit per square inch of original section do. . . 85. 000 

Elongation per inch after rupture inch.. .1S00 

Elongation per inch under strain at elastic limit ■ do... .00130 

Reduction in diameter at point of rupture do. . . .065 

Reduction in area after rupture, per cent of original section 30. 5 

Position of rupture ".9 from neek 

Character of broken surface granular 80 per ceu t, silky 20 per cent 

Elongation of inch sections ".17, ".It* 

'No. 7229. 

Marks, If is 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 

elongation 

per inch. 


Permanent 
set. 


Successive 

permanent 

set. 


t 

1 

Remarks. 


Pounds. 

1,000 

5,000 

10,000 

. 20,000 

80,000 

82,000 

38,000 

34,000' 

35,000 

86,000 

87,000 

88,000 

72,500 


Inch. 

0. 

.00015 
.00085 
.00070 
.00115 
.00125 
.00135 
.00840 
.00910 
.01000 
.01095 
.01190 


Inch. 
0. 

.00015 
.00020 
.00035 


Inch. 
0. 


Inch. 

0. 


1 
Initial load 


0. | 0. 


t 


! 




.00045 




• 


.00010 
.00010 
.00705 
.00070 
.00090 
.00095 
.00095 








Elastic limit. 






* 






1 












Tensile strength. ' 






! 





General summary. 

Tensile strength per square inch of original section pounds. . 72, 500 

Elastic limit per square inch of original section do. . . 33, 000 

Elongation per inch after rupture inch. . .2000 

Elongation per inch under strain at elastic limit do... .00135 

Reduction in diameter at point of rupture do. . . .055 

Reduction in area after rupture, pe r ccn t of original section 20, 5 

Position of rupture ".90 from neck 

Character of broken surface granular 85 percent, silky 15 per cent 

Elongation of inch sections "J7,".23* 
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No. 7251. 



Marks, 1^,5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
perinch. 


Successive 
elongation 
perinch. 


Permanent 
6et. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 

1,000 

1 5,000 

10,000 


Inch. 

0. 
.00010 
.00080 
.00070 
.00096 
.00106 
.00150 
.00875 
.00550 
.00645 
.00725 


Inch. 
0. 

.00010 
.00020 
.00040 
.00025 
.00010 
.00045 
.00225 
.00175 
.00095 
.00080 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 


20,000 








28,000 
26,000 
27.000 
28,000 
29,000 
80,000 













Elastic limit. 


























31,000 








68,700 






Tensile strength. 











General summary. 

Tensile strength per square inch of original section pounds. . 68, 700 

Elastic limit per square inch of original section do. . . 26, 000 

Elongation per inch after rupture inch. . . 1850 

Elongation per inch under strain at elastic limit do. . . . 00105 

Reduction in diameter at point of rupture do. . . .045 

Reduction in area after rupture, per cent of original section 16. 9 

Position of rupture 'a. 05 from neck 

Character of broken surface granular 85 per cent, silky 15 per cent 

Elongation of inch sections ".13*, ".14 

No. 7252. 



Marks, l^is 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

incb. 

1 


Elongation 
perinch. 


Successive po--,*,,^,.* 
elongation Permanent 
perinch. *** 

i 


Successive 

permanent 

set. 


Remarks. 


Pound*. 
1.000 
5.000 
10,000 
20.000 
25,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
68,450 


Inch. 
0. 

.00010 
.00025 
.00065 
.00090 
.00105 
.00110 
.00120 
.00650 
.00780 
.00810 
.00875 
.00960 


Inch. 
0. 
.00010 
.00015 
.00040 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 
Tensile strength. 






.00025 
.00015 
.00006 

.00010 
.00530 
.00080 
.00080 
.00065 
mows 





















































General summary. 

Tensile strength per square inch of original section pounds. . 68, 450 

Elastic limit per square inch of original section do... 30.000 

Elongation per inch after rupture inch.. .0950 

Elongation perinch under strain at elastic limit do... .00120 

Position of rupture at the neck 

Character of broken surface granular 85 percent, Mlky 15 per cent; silky 

section has blowhole w 10 diameter 
Elongation of inch section* ".09, ".10 
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No. 7268. 

Marks, | ! fi5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



TnX perlnch ' perlnch. 



Pound*. 
1,000 
5,000 
10,000 
20,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
66,900 



Inch. 

0. 
.00010 
.00035 
.00070 
.00095 
.00140- 
.00200 
.00250 
.00325 
.00410 



Inch. 

0. 
.00010 
.00025 
.00035 
.00025 
.00045 
.00060 
.00050 
.00075 
.00085 



> rt .™ « « ~« * Successi v e I 
Permanent ^^^^ 



Remarks. 



Inch. 
0. 
0. 



Inch. 

0. 

0. 



Initial load. 



Elastic limit. 



I Tensile strength. 



(General summary. 

Tensile strength per square inch of original section pounds. . 66,900 

Elastic limit per square inch of original section do. . . 24,000 

Elongation per inch after rupture inch. . . 1500 

Elongation per inch under strain at elastic limit do. . . . 00095 

Reduction in diameter at point of rupture do. . . .045 

Reduction in area after rupture, per cent of original section 16. 9 

Position of rupture ".4 from neck 

Character of broken surface granular, brilliant facets 

Elongation of inch sections " .13, ".17* 

No. 7255. 

Marks, VT\f> 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 



Pound t. 
1.000 
5,000 
10,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
62,400 



t , 

viAn^oHAn Successive «„-_„„„„* Successive 
perhich elongaUon, Perm * nent permanent 
per men. per c J ncn> set. | get< | 



Remarks. 



Inch. Inch. luch. Inch. 

0. , 0. 0. 0. Initial load. 

.00010 I .00010 0. 0. • 

.00030 , .00020 

.00065 I .00035 ' I Elastic limit. 

.00100 ' .00035 j J. 

.00145 j .00045 1 

.00215 i .00070 

.00310 .00095 ' I 

.00440 .00130 ' 

Tensile strength. 



(u'tierul nummary. 

Tensile strength per square inch of original section pounds. . 62. 400 

Elastic limit per square inch of original section do... 20.000 

Elongation per inch after rupture inch . . . 1S5 ) 

Elongation per inch under strain at elastic limit do. . . . 0006s 

Reduction in diameter at point of rupture do. . . . Q#» 

Reduction in area after rupture, per cent of original section 20.6 

Position of rupture ".8 from neck 

Character of broken surface granular, brilliant iacets 

Elongation of inch sections ". 19*. •. Id 
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No. 7256 

Marks, |#6 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

load*; per Elongation 
square | perim 
inch. 



| perinch. 



Pound*. 
1,000 

5,000 
10,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 



Inch. 

0. 
.00010 
.00085 
.00060 
.00085 
.00125 
.00350 
.00525 
.00625 
.00700 



Successive 
elongation 
perinch. 



Permanent 



Inch. 
0. 
.00010 
.00025 
.00025 
.00025 
.00040 
.00225 
.00175 
.00100 
.00075 



Successive 

permanent, 

set. 



Remarks. 



Inch. 

0. 

0. 

1 


Inch. 

0. 

0. 


! 
















I ' 


\. '.'.'.'... '...'.y.'.V.V... '.'.'.'. 


\ 1 



Initial load. 



Elastic limit 



64,750 1 ' i Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 64, 750 

Elastic limit per square inch of original section do. . . 25, 000 

Elongation per inch after rupture inch . . . 0800 

Elongation per inch under strain at elastic limit do. . . . 00085 

Reduction in diameter at point of rupture do. . . .025 

Reduction in area after rupture, per cent of original section 9. 5 

Position of rupture 'MO from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".09*. ".07 



Marks, pyi5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7276. 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
perinch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5.000 
10.000 
20,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
64,500 


Inch. 
0. 

.00010 
.00035 
.00070 
.00100 
.00125 
.00300 
.00710 
.00775 
.00890 


Inch. 
0. 
.00010 
.00025 
.00035 
.00030 
.00025 
.00175 
.00410 
.00065 
.00115 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial load. 
Elastic limit 

Tensile strength. 






























1 






1 



General summary. 

Tensile strength per square inch of original section pounds. . 64, 500 

Kjasiic limit per square inch of original section do... 29,000 

K ongation per inch after rupture inch . . . 0850 

Elongation per inch under strain at elastic limit do. . . . 00100 

Reduction in diameter at point of rupture do... .035 

Reduction in area alter rupture, per cent of original section 13.2 

ration of rupture ".65 from neck 

^naracter of broken surface dull silky, oblique. Contains a snnd spot 'M0 diameter 

Elongation of inch sections ".06, ".!!• 
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No. 7277. 
Marks, IT15 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Suwearive p____ no _J Successive 

elongation rer ^ ieDl j permanent Remarks, 
perinch. wu ' set. | 

l 


Pounds. 

1,000 

5,000 

10,000 


Inch. 
C. 
.00010 
.00080 


Inch. Inch. 
0. , 0. 
.00010 | 0. 
.00020 


Inch. 
0. 

0. 


Initial load 

1 


20,000 .00055 


.00025 : 1 


Elastic limit. ! 

i 
Tensile strength. 


30,000 .00095 


.00040 1 


83,000 j .00115 
34,000 .00590 
35,000 1 .00685 
36,000 ' .00765 
37,000 , .00*40 
38,000 .0092o 


.00020 ' 


.00475 


.00095 


.00080 


. 00075 


.00085 : : 


76,600 








1 1 1 



General summary. 

Tensile strength per square inch of original section pounds. . 76, 600 

Elastic limit per square inch of original section do. . . 33, 000 

Elongation per inch after rupture inch . . . 2000 

Elongation per inch under strain at elastic limit do. . . . 00115 

Reduction in diameter at point of rupture do. . . .065 

Reduction in area after rupture, per cent of original section 20.5 

Position of rupture ".8 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".19, ff .2I* 



No. 7278. 

Marks, f\* 2 i5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 



Elongation 
per Inch. 



Successive I n™,..,..,., Successive 
elongation [Permanent permane nt' 
perinch. j seu set. 



Remarks. 



Pounds. 
1,000 
5,000 
10.000 
20,000 
30 000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
76,600 



Inch. 
0. 
.00010 
.00030 
.00060 
.00100 
.00110 
.00525 
.00650 
.00750 
.00805 
.00875 



Inch. 
0. 
0. 



Inch. 

0. 

0. 



Initial load. 



Inch. 
0. 

.00010 

.00020 

.00030 

.00040 

.00010 i Elastic limit. 

.00415 ' 

.00125 

.00100 ! 

.00055 

.00070 

Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 76,600 

Elastic limit per square inch of original section do. . . 31,000 

Elongation par inch after rupture inch. . . 1600 

Elongation per inch under strain at elastic limit do. . . . 00110 

Reduction in diameter at point of rupture do... .045 

Reduction in area alter rupture, per cent of original section 16.9 

Position of rupture *.7 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".15, M7» 
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Marks, |^ 3 i5 

".505 



No. 7279. 



Diameter, ._. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
•10,000 
41,000 
42,000 
43, COO 

4i,ax) 

45,000 
81,200 



Elongation 
! per inch. 



Successive 
elongation 
per inch. 



Inch. 

0. 
.00010 ' 
.00030 | 
.00060 
.00100 I 
.00140 
.00875 ' 
.00950 , 
.01000 | 
.01050 l 
.01160 



Inch. 

0. 
.00010 
.00020 
.00030 
.00040 
.00040 
.00735 
.00075 

'.00050 
.00050 
.00110 



Permanent 
set. 



Inch. 
0. 
0. 



Successive 

permanent 

set. 



Remarks. 



Inch. 

0. 

0. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds.. 81,200 

Elastic 1 imi t per square inch of original section do ... 40, 000 

Elongation per inch after rupture inch.. .1000 

Elongation per inch under strain at elastic limit do... .00140 

Reduc tion i n diameter at point of rupture do . . . . 035 

Reduction in area after rupture, per cent of original section 13.2 

Position of rupture ".65 from neck 

Character of broken surface silky 70 per cent, granular 30 per cent 

Elongation of inch sections ".12* ".08 



Marks, r\* 4 



No. 7285. 



15 



Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2 ". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
70,100 


Inch. 

0. 
.00010 
.00040 
.00065 
.00100 
.00110 
.00760 
.00875 
.00965 
.01050 
.01225 


Inch. 
0. 
.00010 
.00030 
.00025 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit 

Tensile strength. 






.00035 
.00010 
.00650 
.00115 
.00090 
.00065 
.00175 















i 






! 







General stimmary. 

Tensile strength per square inch of original section pounds.. 70,100 

JJ**tic limit per square inch of original section do... 31,000 

Elongation per inch after rupture inch.. .1100 

Elongation per inch under strain at elastic limit do... .00110 

Reduction in diameter at point of rupture do... .045 

Reduction in area after rupture, per cent of original section 16.9 

Position of rupture ".75 from neck 

Character of broken surface dull silky 70 per cent, granular 30 per cent 

Elongation of i-»ch sections ".12* ".10 

H. Doc. 508 9 
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Marks, 1^5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7286. 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
perinch. 


Permanent 
set. 


Successive 

permanent 

set 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
29,000 
30,000 
81,000 
82,000 
88,000 
84,000 
66,250 


Inch, 
0. 
.00010 
.00080 
.00065 
.00100 
.00800 
.00890 
.00950 
.01025 
.01150 


Inch. 
0. 

.00010 
.00020 
.00035 
.00085 
.00700 
.00090 
.00060 
.00075 
.00125 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit 

Tensile strength. 











































General summary. 

Tensile strength per square inch of original section pounds.. 69,250 

Elastic limit per square inch of original section do... 29,009 

Elongation per inch after rupture inch.. .1109 

Elongation per inch under strain at elastic limit do... .00100 

Reduction in diameter at point of rupture do... .06 

Reduction in area after rupture, per cent of original section 112 

Position of rupture ".65 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections *U2«*.W 



No. 7287. 

Marks, |?i5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
perinch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
31,000 
82,000 
33,000 
84,000 
85,000 
72,100 


Inch. 
0. 

.00010 
.00080 
.00060 
.001.05 
.00665 
.00785 
.00820 
.00900 
.01000 


Inch. 
0. 

.00010 
.00020 
.00030 
.00045 
.00560 
.00070 
.00085 
.00080 
.00100 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 

Tensile strength. 

1 


I 


i 




| 




1 




i 








General summary. 

Tensile strength per square inch of original section pounds.. 72,109 

Elastic limit per square Inch of original section do... S0,pJJ 

Elongation per inch after rupture inch.. .WW 

Elongation per inch under strain at elastic limit do... .OOlw 

Reduction in diameter at point of rupture do... .0» 

Reduction in area after rupture, per cent of original section 30.* 

Position of rupture ".75 from nee* 

Character of broken surface : granular, silky spot at circumference 

Elongation of inch sections ».2D*,*J» 
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No. 7348. 



Marks, IV 7 i5 

Diameter,".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



t 
Applied i 

loads per Elongation 
square | per inch, 
inch. , 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
84,000 
85,000 
86,000 
87,000 
88,000 
38,000 
78,600 


Inch. 
0. 

.00010 
.00085 
.00060 
.00100 
.00180 
.00600 
.00B00 
.01000 
.01100 
.01150 


Inch. 
0. 

.00010 
.00025 
.00025 
.00040 
.00080 
.00670 
.00100 
.00100 
.00100 
.00050 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 

Tensile strength. 















































General summary. 

Tensile strength per square inch of original section pounds.. 78,600 

Elastic limit per square inch of original section do... 84.000 

Elongation per inch after rupture inch.. .2300 

Elongation per inch under strain at elastic limit do... .00180 

Reduction in diameter at point of rupture do... .075 

Reduction in area after rupture, per cent of original section 27. 4 

Position of rupture 1". 16 from neck 

Character of broken surface granular 50 per cent, silky 60 per cent 

Elongation of inch sections ".25*, ".21 

No. 7321. 



Marks, 1% 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
81,000 
82,000 


Inch. 
0. 
.00015 
.00065 

.00070 
.0OU6 
.00120 
.00180 


Inch, 
0. 

.00015 
.00020 
.00035 
.00045 
.00006 
.00010 
.00005 
.00185 
.00860 
.00070 
.00075 
.00090 


Inch. 

0. 

0. 


Inch, 

0. 

0. 


Initial load. 

Elastic limit. 
Tensile strength. 


















88,000 : .00185 
84,000 .00270 
85,000 1 .00680 
86,000 J .00700 
87,000 .00775 






















88,000 
70,400 


.00665 





















General summary. 

Tensile strength per square inch of original section pounds. . 70, 400 

Elastic limit per square inch of original section do... 88,000 

Elongation per inch after rupture inch.. .0700 

Elongation per inch under strain at elastic limit do... .00185 

Reduction in diameter 4t point of rupture do... .025 

Redaction in area after rupture, per cent of original section 9. 5 

Position of rupture ".30 from neck 

Character of broken surface granular 70 per cent, silky 80 per cent 

Elongation of inch nections Ml*, ".03 
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Marks, !>^ 9 i5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7300. 



l2£fi ! & Elongationlf-^}- 

Tch e i per1nch - 1 pSfSS! 1 



Pounds. 
1,000 
6,000 
10.000 
20,000 
30,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
89,900 



Inch. 
0. 
.00010 
.00030 
.00065 
.00105 
.00115 
.00130 
.00185 
.00250 
.00380 
.00475 
.00545 



Inch. 
0. 
.00010 
.00020 
.00035 
.00040 
.00010 
.00015 
.00055 
.00065 
.00130 
.00095 
.00070 



Permanent 
set. 



Inch. 

0. 

0. 



Successive 

permanent 

set. 



Inch. 
0. 
0. 



Remarks. 



Initial load. 



Elastic limit. 



Tensile strength. 



General mtmniari/. 

Tensile strength per square inch of original section pounds. . S3. $00 

Elastic limit per square inch of original section do. . . S3. UW 

Elongation per inch after rupture ine.i . . . 1350 

Elongation per inch under strain at elastic limit do. . . . 00115 

Position of rupture at the neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".13, ".U 

No. 7301. 



Marks, P Y°i5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


Permanent 
set. 

Inch. 

0. 

0. 


1 

Successive [ 
permanent Remarks. 

set. | 1 


Pounds. 
1,000 
5,000 
10,000 
20,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
75,500 


Inch. 
0. 

.00015 
.00080 
.00070 
.00110 
.00115 
.00130 
.00155 
.00635 
.00700 
.00770 


Inch. 
0. 

.00015 
.00015 
.00040 
.00040 
.00005 
.00015 
.00025 
.00480 
'.00065 
.00070 


Inch. . 
0. ' Initial load. 

...°; | ' 




i 




I 




1 Elastic limit. - 




I i 




1 1 








i i 




..::::::. :::l ! 





Tensilft fltrpnirth. 


, -|— - — , 



General summary. 

Tensile strength per square inch of original section pounds... 75, 500 

Elastic limit per square inch of original section , do. . . 30, 000 

Elongation per inch after rupture inch. . . 1250 

Elongation per inch under strain at elastic limit do... .00115 

Reduction in diameter at point of rupture 045 

Reduction in area after rupture, per cent of original section 16.9 

Position of rupture ".55 from neck 

Character of broken surface granular, silky spot at circumference containing a hole ".94 diameter 
Elongation of inch sections ".12, ".13* 
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No. 7302. 
Marks, p y 15 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied ' 
loads per 
square 
inch. 



I 



Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
&i,450 



per men. . p^-foc^ 

I 



PprmnnPHt Successive 
^S permanent 



Inch. I Inch. Inch. Inch. 

0. 0. 0. I 0. 

.00010 .00010 J 0. 0. 

.00030 ! .00020 ! | 

.00060 ■ .00030 

.00100 .00040 i ' 

.00185 | .00035 I 

.00140 .00005 , ! 

.00210 I .00070 ' I 

.00325 , .00115 ! 

.00675 I .00250 ' 

.00630 > .00065 

.00700 .00070 

I i i 



Remarks. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 84, 450 

Elastic limit per square inch of original section do. . . 40, 000 

Elongation per inch after rupture inch . . . 0550 

Elongation per inch under strain at elastic limit do. . . . 00140 

Reduction in diameter at point of rupture do. . . . 025 

Reduction in area after rupture, per cent of original section 9. 5 

Portion of rupture ".90 from neck 

Character of broken surface granular, silky spot at circumference containing hole ".09 diameter 

Elongation of inch sections ; ".05, ".06* 

No. 7349. 

Marks, pns 

Diameter, ".505. 

Sectional area^ .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
24,000 
25,000 
26,000 
27,000 
2tf,000 
29,000 
30,000 
31.000 
32,000 
71,400 



FlnnraHnnl SuCCe8sive Pprmnnpnt Successive 

wrUch "elongation Per ™J nent permanent 
per men. j per ^ nch . set. mt 




Inch. 
0. 
.00010 
.00030 
.00065 
.00090 
.00095 
.00120 
.00150 
.00200 
.00255 
.00355 
.00420 
.00490 



Inch. 

0. 
.00010 
.00020 
.00035 
.00025 
.00005 
.00025 
.000*) 
.00050 
.0005;") 
.00100 
.00065 
.00070 



Inch. 
0. 
0. 



Inch. 
0. 
0. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 71, 400 

Elastic limit per square inch of original section do. . . 25, 000 

Elongation per inch after rupture inch . . . 1500 

Elongation per inch under strain at elastic limit do. . . . 00095 

Reduction in diameter at point of rupture do. . . .035 

Reduction in area after rupture, per cent of original section 13.2 

Position of rupture 1".13 from neck 

Character of broken surface medium, coarse, granular; dull silky spot at circumference 

Elongation of inch sections, ". ".17*, ".13 
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Marks, pyis 
Diameter, ".505. - 
Sectional area, .20 square inch. 
Gauged length, 2". 



No. 7350 



Applied 

loans per 

square 

inch. 


Elongation 
perinch. 


Successive 
elongration 
per inch. 


Permanent 
set. 


Successive 

permanent 

set. 


1 
Remarks. 


Pounds. Inch. 
1,000 ! 0. 
5,000 , .00010 
10, 000 ! . 00030 


Inch, 

0. 
.00010 
.00020 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initia] load. 


20,000 | .00060 1 .00030 
28,000 .00095 ' .00035 
29,000 .00120 .00025 
30,000 | .00250 1 .00130 
31,000 1 .00375 ' .00125 
32,000 1 .00445 .00070 
33,000 1 .00500 i .00055 












Elastic limit. 















............ 


















70,900 


, 






Tensile strength. 


1 





General summary. 

Tensile strength per square inch of original section pounds. . 70. 900 

Elastic limit per square inch of original section do. . . 28, 000 

Elongation per incn after rupture inch. . . 1750 

Elongation per inch under strain at elastic limit do. . . . 0009ft 

Reduction in diameter at point of rupture do. . . . UV» 

Reduction in area after rupture, per cent of original section 20. 5 

Position of rupture ".90 from neck 

Character of broken surface medium, fine, granular; dull silky spot at circumference 

Elongation of inch sections ".20*, ".15 

No. 7360. 
Marks, V?k 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loaasper 

square 

inch. 



Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
73,800 



Elongation 
per inch. 



Successive 

elongation 

per inch. 



Inch. 

0. 
.00010 
.00030 
.00060 
.00105 
.00125 
.00625 
.00810 
.00900 
.00975 
.01035 



Inch. 

0. 
.00010 
.00020 
.00030 
.00045 
.00020 
.00500 
.00185 
.00090 
.00075 
.00060 



Permanent 
set. 



Inch. 
0. 
0. 



Successive 

permanent! 

set. . | 



Remarks. 



Inch. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 73, <D0 

Elastic limit per square inch of original section do. .. 34,000 

Elongation per incn after rupture inch.. .0950 

Elongation per inch under strain at elastic limit do. . . . 00125 

Reduction in diameter at point of rupture do. . . .0© 

Reduction in area after rupture, per cent of original section 13.2 

Position of rupture ".1 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".08, ".U* 
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Marks, p y 15 
Diameter, ".505. 
Sectional area, .20 
Gauged length, 2", 



No. 7351. 



square inch. 



Applied 

loads per 

square 

inch. 


FlnnimtfnJ Successive 


Permanent 
set. 


Successive 

permanent 

set. 


\ 

Remarks. 

< 


Poundt. 
1,000 
5,000 
10,000 


Inch. 

0. 

.00010 
.00085 


JncA. 
0. 

.00010 
.00025 
.00030 
.00035 
.00020 
.00025 
.00805 
.00150 
.00075 
.00075 


Inch. 1 Inch. 
0. 0. 
0. 0. 


Initial load. 
Elastic limit. 


20,000 < .00065 
30,000 .00100 
32,000 .00120 
33,000 .00145 
34,000 .00950 
35,000 i .01100 
36,000 .01175 


1 






. 


1 


> 




' 




37,000 
73,000 


.01250 








1 


Tensile strength. 







I 



General summary. 

Tensile strength per square inch of original section pounds.. 73,000 

Elastic limit per square inch of original section do... 32,000 

Elongation per inch after rupture inch.. .2450 

Elongation per inch under strain at elastic limit do. . . . 00120 

Redaction in diameter at point of rupture do. . . • . 085 

Reduction in area after rupture, per cent of original section 80. 7 

Position of rupture 1 ".2 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections /, .25*, ".24 

No. 7361. 
Marks, pyi5 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
perlnch. 


Permanent ! JS^SSS ' p.™^. 
__ t permanent Remarks. 

Kl ' I set 


Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
76,900 


Inch. 
0. 

.00010 
.00035 
.00065 
.00100 
.00135 


Inch. 
0. 

.00010 
.00025 
.00030 
.00035 
.00035 


Inch. 

0. 

0. 


Inch. 

0. Initial load. 

0. 










Elastic limit. 


.00900 l .00765 
.00975 .00075 
.01060 .00065 
.01150 j .00090 
.01240 j .00090 












Tensile strength. 


1 





General summary. 

Tensile strength per square inch of original section pounds.. 76,900 

Elastic limit per square inch of original section do... 86,000 

Elongation per inch after rupture inch.. .1950 

Elongation perlnch under strain at elastic limit do... .00136 

Reduction in diameter at point of rupture do. . . .055 

Reduction in area after rupture, per cent of original section 20. 5 

Position of rupture 1 " from neck 

Character of broken surface granular 60 per cent, silky 40 per cent 

Elongation of inch sections ".19, ".20* 
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No. 7324. 

Marks, PY r 5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
61,900 



Elongation 
per Inch 



Inch. 

0. 
.00015 
.00030 
.00065 
.00090 
.00100 
.00105 
.00225 
.00500 
.00600 
.00665 
.00740 



Successive 
elongation 
per inch. 



Inch. 
0. 
.00C15 
.00015 
.00035 
.00025 
.00010 
.00005 
.00120 
.00275 
.00100 
.00065 
.00075 



Permanent 
set. 



Successive 

permanent 

set. 



Inch. 

0. 

0. 



Inch. 

0. 

0. 



Remarks. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds.. 61,900 

Elastic limit per square inch of original section do. .. 28,000 

Elongation per inch after rupture inch. . . 0450 

Elongation per inch under strain at elastic limit do. . . . 001Q6 

Reduction in diameter at point of rupture do. . . .013 

Reduction in area after rupture, per cent of original section 5. 7 

Position of rupture _ ".40 from neck 

Character of broken surface granular 85 per cent, silky 15 per cent 

Elongation of inch sections *05*,».Q4 

No. 7325. 

Marks, 2 P ™- 15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 

elongation 

per inch. 

Inch. 

0. 
.00015 
.00015 
.00040 
.00020 
.00005 
.00005 
.00015 
.00075 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
60,250 


Inch. 

0. 
.00015 
.00030 
.00070 
.00090 
.00095 
.00100 
.00115 
.00190 
.00380 
.00485 
.00575 
.00650 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 

i 


( 


1 


1 




::::::::::::i:::::::::::: 


1 


i 


Elastic limit. 


i 


| 


i 




.00190 
.00105 
.00090 
.00075 


i 




! 




t 






| 


:::::::::::::::::::::::: 


Tensile strength. 




1 i 





General nummary. 



Tensile strength per square inch of original section pounds. . 

Elastic limit per square inch of original section do. . . 

Elongation per inch after rupture inch . . 

Elongation per inch under strain at clastic limit do. . . 

Reduction in diameter at point of rupture do. 

Reduction in area after rupture, per cent of original section 5.7 

Position of rupture "■ 50 f rom nee* 

Character of broken surface granular 85 per cent, silky 15 per cent 

Elongation of inch sections ".04* ".04 



60.250 

27,0* 

.0400 

.00100 

.015 
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Marks, s PY92 - 16 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 

Pound*. 
1,000 
5,000 
10,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31.000 
32,000 
74,950 


Elongation 
per inch. 

Inch. 
0. 

.00010 
.00025 
.00060 
.00090 • 
.00095 
.00135 
.00176 
.00300 
.00410 
.00495 
.00565 


Successive 
elongation 
perlnch. 


Permanent 

set. 


Successive 

permanent 

set. 


Remarks. 


Inch. 
0. 
.00010 
.00015 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 

Tensile strength. 


.00035 
.00030 
.00005 
.00040 
.00040 
.00126 
.00110 
.00085 
.00070 




i 












........................ 


I " * 






1""" |-""" " - 



General summary. 

Tensile strength per square inch of original section pounds. . 74, 950 

Elastic limit per square inch of original section do. . . 26, 000 

Klongation per inch after rupture inch. . . 0960 

Elongation per inch under strain at elastic limit do. . . . 00095 

Reduction in diameter at point of rupture , do. . . . 025 

Reduction in area after rupture, per cent of original section 9.5 

Position of rupture ., ".46 from neck 

Character of broken surface granular 85 per cent, silky 15 percent 

Elongation of inch section* ".09, ".10* 



No. 7327. 
Marks, f Y9Mfi 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 





Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
perinch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 




Pounds. Inch. 
1,000 0. 
5.000 .00010 
10. 000 . . 00030 


Inch. 

0. 
.00010 
.00020 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial load. 


1 20,000 .00060 


.00030 
.00025 
. anno 






25,000 j .00085 






27,000 , .00095 






28,000 I .00100 ! .00005 






Elastic limit. 


29.000 


.00175 ' .00075 
.00460 i .00285 
.00530 , .00070 
.00610 .00080 
.00735 1 .00125 








30,000 








31,000 






Tensile strength. 


, 32.000 






1 33,000 






i 75. 400 










1 





General summary. 

Tensile strength per square inch of original section pounds. . 75., 400 

Elastic limit per square inch of original section do. . . 28, 000 

Elongation per inch after rupture inch . . . 1000 

Elongation per inch under strain at elastic limit do. . . 00100 

Reduction in diameter at point of rupture do. . . 025 

Reduction in area after rupture, per cent of original section 9. 5 

Position of rupture 1".08 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".10*, ".10 
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Marks, si 7 bi6 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7257. 



Applied 

loads per 

■qaare 

Inch* 


Elongation 
iperlnclL) 


Successive 
elongation 
per Inch. 


Permanent 
set 


Successive 

permanent 

set. 


Remarks. 


Pound*. 
1,000 
6,000 
10,000 
20,000 
80,000 
81,000 
32,000 
88,000 
84,000 
86,000 
86,000 
72,800 


Inch, 
0. 

.00010 
.00026 
.00060 
.00106 
.00116 
.00690 
.00940 
.00990 
.01076 
.01206 


Inch, 
0. 

.00010 
.00016 
.00086 
.00046 
.00010 
.00776 
.00060 
.00060 
.00066 
.00180 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial load. 
Elastic limit. 

Tensile strength. 





























« 


, 






1 



General summary. 

Tensile strength per square inch of original section : pounds.. 72,800 

Elastic limit per square inch of original section do... 81,000 

Elongation per inch after rupture , inch.. .1900 

Ekmgation per inch under strain at elastic limit do... .00116 

Reduction in diameter at point of rupture do... .066 

Reduction in area after rupture, per cent of original section 20.6 

Position of rupture * 96 from neck 

Character of broken surface granular 60 per cent, dull amorphous 60 per cent 

Elongation of inch sections n . 21*, ".17 

No. 7215. 

Marks, ibi& 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pound*. 
1.000 
6,000 
10,000 
20,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
78,200 


Inch. 
0. 

.00010 
.00030 
.00060 
.00100 
.00616 
.00706 
.00766 
.00660 
.00960 


Inch. 
0. 

.00010 
.00020 
.00080 
.00040 
.00616 
.00090 
.00060 
.00096 
.00090 


Inch, 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 

Elastic limit. 

• 

Tensile strength. 











































General summary. 

Tensile strength per square inch of original section pounds.. 78,200 

Elastic limit per square inch of original section do... 80,000 

Elongation per lncn after rupture inch.. .1700 

Elongation per inch under strain at elastic limit do... .00100 

Reduction in diameter at point o( rupture do... .046 

Reduction in area after rupture, per cent ot original section 16.9 

Position of rupture ".9 from neck 

Character of broken surface granular, silky spot at circumference 

- * i of inch sections »U»,».16 
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No. 7237. 
Marks, £i 8 | i5 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Flnnvnttanl Successive 

lEXch i -elongation 
per men. p^,,^ 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 

i 


Pounds. 
1,000 
6,000 
10,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
68,500 


Inch. Inch. 
0. ! 0. 
.00005 .00006 
.00020 1 .00015 
.00055 .00035 
.00085 I .00030 
.00095 .00010 
• .00130 , .00035 
.00150 1 .00020 
.00200 .00050 
.00245 .00045 
.00320 | .00075 
.00395 .00075 
.00465 | .00070 


Inch. 
0. 
0. 


Inch. 

0. 

0. 


i 
Initial load. 1 






! 









Elastic limit. ! 


| 








1 


! 












t 




i 


i 


Tensile strength. 


! i 



General summary. 

Tensile strength per square inch of original section pounds. . 68, iff 

Elastic limit per square inch of original section do. . . 26. OW 

Elongation per inch after rupture ; inch. . .1** 

Elongation per inch under strain at elastic limit do. . . .0Ri» 

Reduction in diameter at point of rupture do. . . M 

Reduction in area after rupture, per centum of original section lis 1 

Position of rupture 1".Q8 from neck 

Character of broken surface granular, silvery luster 80 per cent, silky 20 per ceei 

Elongation of inch sections ".lb,*3& 



No. 7216. 

Marks, iTis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, .2". 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Successive 
elongation 
perinch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 

1 


Pounds. 
1,000 
5,000 
10,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
68,450 


Inch. 
0. 

.00010 
.00030 
.00060 
.00085* 
.00400 
.00500 
.00595 
.00655 
.00760 


t 

Inch. 
0. 

.00010 
.00020 
.00030 
.00025 
.00315 
.00100 
.00095 
.00060 
.00105 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 

1 






1 






Elastic limit. > 


















I 






1 












Tensile strength. 











General summary. 

Tensile strength per square inch of original section pounds.. 68,4* 

Elastic limit per square inch of original section do. • • 27<wJ 

Elongation per inch after rupture inch.. .21* 

Elongation per inch under strain at elastic limit do. .. .WW? 

Reduction in diameter at point of rupture do. . . •&? 

Reduction in area after rupture, per cent of original section &J 

PoMition of rupture 1* from nect 

Character of broken surface granular 70 per cent, silky 30 percent 

Elongation of inch sections ".\%'2r 
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Marks, £b\s 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



No. 7209. 



Applied 
loads per 
square 
( inch. 


i 1 

Flnnmitf An Successive p Armn „ Ant Successive | 
™?Wh elongation Permanent permanent Remarks, 
pennon. , per , | nch# sec get< j 

1 ' ' 


Pounds. Inch. 
I 1,000 1 0. 
1 6.000 1 .00010 
1 10,000 ' .00030 


Inch. 

0. 
.00010 
.00020 


Inch. Inch. 
0. 0. 
0. 0. 


Initial load. 
Elastic limit. 


20,000 | .00060 


.00030 
.00040 
.00005 
.00810 
.00080 




30,000 .00100 
81,000 .00105 
32.000 .00915 








33.000 


.00995 




34,000 


.01100 
.01190 


.00106 
.00090 




1 35,000 






36.000 


.01800 .00110 






1 70,300 





Tensile strength. 




. ... ; r ......... 



General nummary. 

Tensile strength per square inch of original section pounds.. 70,300 

Elastic limit per square inch of original section do. . . 81, 000 

Elongation per inch after rupture inch. . . 2160 

Elongation per inch under strain at elastic limit do. . . . 00105 

Reduction in diameter at point of rupture do.A . . 065 

Reduction in area after rupture, per cent of original section 20. 5 

Portion of rupture : ".95 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".23*, ".20 



No. 7210. 

Marks, thib 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



XT "* i iSES? 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 

1,000 

i 5,000 

' 10,000 


Inch. 
0. 
.00005 

.00025 
.00060 
.00100 
.00110 


Inch. 

0. 
.00005 
.00020 
.00035 
.00040 
.00010 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 


20,000 
30,000 










32,000 




t 33,000 


.01015 .00905 






1 34,000 


.01140 
.01200 
.01315 
.01525 


.00125 
.00060 
.00115 
.00210 






' 35,000 






Sfl.OOO 








37,000 








69.800 








Tensile strength. 






1""" " 







General summary. 

Tensile strength per square inch of original section pounds. . 69, 800 

Elastic limit per square inch of original section do. . . 32, 000 

Elongation per Inch after rupture inch . . . 2050 

Elongation per inch under strain at elastic limit do. . . . 00110 

Reduction In diameter at point of rupture do. . . . 055 

Reduction in area after rupture, per cent of original section 20. 5 

Position of rupture ".7 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections 'U9, ";£l+ * 

H. Doc. 508 10 
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No. 7211. 

Marks, nfis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



toKr Election f""^™ 

Teh™ h* i ^ ffih 


Permanent 
set. 


i 
Successive | 
permanent | Remarks. ' 

set. i 

I 


Pounds. ' JncA. 

1,000 i 0. 

5,000 : .00010 
10,000 .00030 
20,000 ! .00065 

80,000 { ;Jg» 

31,000 .00760 


Incli. 

0. 
.00010 
.00020 
.00035 
.00040 
.00370 


Inch, 
0. 
0. 


Inch, i 

0. : Initial load. 
0. 


i ; 


t ' Elastic limit. 


1 1 


.00275 
.00075 
.00060 
.00115 
.00085 


.. .J ... 1 


32,000 
33,000 
34,000 
85,000 
70,450 


.00825 
.00885 
.01000 
.01085 


:.:::::.....! 


' i . 


..i . ... ! i 


i i 


. . _ 1 Tpnsrile Btroncth. 




i i i i 



General summary. 

Tensile strength per square inch of original section pounds.. 70, 4* 

Elastic limit per square inch of original section do. . . 30, «* 

Elongation per inch after rupture inch.. .15* 

Elongation per inch under strain at elastic limit do. . . . GEft 

Reduction in diameter at point of rupture do... .<M» 

Reduction in area after rupture, per cent of original section 1&? 

Position of rupture ". 95 f rom nttl 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".17*, "U 

No. 7238. 

Marks, ^i5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
perlnch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
66,850 


Inch. 
0. 

.00015 
.00030 
.00070 
.00090 
.00100 
.00195 
.00290 
.00365 
.00475 
.00605 


Inch. 
0. 

.00015 
.00015 
.00040 
.00020 
.00010 
.00095 
.00095 
.00075 
.00110 
.00180 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 






1 






Elastic limit. 


::::::::::::l:::::::::::: 








::::::::::::i:::::::::::: 






Tensile strength. 


i 


i 






i 



General summary. 

Tensile strength per square inch of original section pounds.. 66.SJ 

Elastic limit per square inch of original section do... 23, jw 

Elongation per inch after rupture inch. . . W* 

Elongation per inch under strain at elastic limit do... .001W 

Reduction in diameter at point of rupture do. . . . 0» 

Reduction in area after rupture, per cent of original section 20. J 

Position of rupture ".40 from nee* 

Character of broken surface granular, silky spot at circumferen« 

Elongation of inch sections *J7, "& 
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No. 7221. 



Marks, nfis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
32,000 
33,000 
34.000 
35,000 
36,000 
87,000 
88,000 
73,960 


Inch. 
0. 

.00010 
.00030 
.00060 
.00100 
.00110 
.00115 
.00850 
.00925 
.01006 
,01095 
.01175 


Inch. 
0. 

.00010 
.00020 
.00030 
.00040 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 
Tensile strength. 










.00010 
.00005 
.00735 
.00075 
.00080 
.00090 
.00080 




t 


i 


i 




t 








1 



General summary. 

Tensile strength per sqnare inch of original section pounds.. 73,960 

Elastic limit per square inch of original section do ... 33, 000 

Elongation per inch after rupture inch . . . 1650 

Elongation per inch under strain at elastic limit do. . . . 00115 

Reduction in diameter at point of rupture do. . . .045 

Reduction in area after rupture, per cent of original section 16. 9 

Position of rupture ".70 from neck 

Character of broken surface granular 80 per cent, silky 20 per cent 

E -ligation of inch sections ".18*, ".15 

No. 7222. 

Marks, £b\ 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



• Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per Inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25.000 
29,000 
30.000 
81,000 
82,000 
83,000 
34,000 
35,000 


Inch. 
0. 

.00015 
.00035 
.00070 
.00100 
.00120 
.00125 
.00630 
.00*00 
.00755 
.(XT 96 
.00865 
.00950 


Inch. 
0. 

.00015 
.00020 
.00035 
.00030 
.00020 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial load. 
Elastic limit. 

Tensile strength. 


1 " " 


t 




.00005 
.00505 
.00070 
.00055 

.00040 

. own) 

.00085 








.... 

1 


• 


t 


36,000 


1 


74,500 




i 




1 



General summary. 

Tensile strength per square inch of original section pounds. . 74, 500 

Elastic limit per square inch of original section do. . . 30, 000 

Elongation per inch after rupture inch.. .1400 

Elongation per inch under strain at elastic limit do. . . . 00125 

Reduction in diameter at point of rupture do. . . .045 

««auctIon in area after rupture, per cent of original section 16. 9 

rotfiion of rupture ":2H from neck 

« haractcrof broken surface granular, silkv spotm circumference 

Elongation of inch sections ".13, ".15* 
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No. 7258. 



Marks, £S 15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 



Pmiml*. 
1,000 
5,000 
10. 000 
20.000 
30,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
73,550 



Elongation 
per inch. 



Inch. 
0. 
.00010 
.00030 
.00000 
.00100 
.00115 
.01050 
.01100 
.01155 
.01290 
.01410 



Successive 



elongation 
per inch. 



Iwh. 

0. 
.00010 
.00020 
.00030 
.00040 
.00015 
.00935 
.00050 
.00055 
.00135 
.00120 



Permanent 



Inch. 

0. 

0. 



Successive 

permanent j 

set. I 



Remarks. 



Inch, 

0. 

0. 



I 



Initial load. 



Elastic limit. 



J Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. _ 73.5*3 

Elastic limit per square inch of original section do 34,C*u 

Elongation per inch after rupture inch . . . 2150 

Elongation per inch under strain at elastic limit do .Otfll'i 

Reduction In diameter at point of rupture do . iki 

Reduction in area after rupture, per cent of original section •*! 9 

Posit ion of rupture at middle of stem 

Character of broken surface granular 30 per cent; dull amorphous 70 per c* nt 

Elongation of inch sections ". 22* ". 21 



No. 7223. 



A 89 
IB 15 



Marks, 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied I ] c,i«no«jiv« ' 

Tuaff l^??;^ eSSSSJS Permanent 

TiiJch P^ inch. per Jnch< | set. 



PonnA*. 
1.000 
5,000 
10,000 
20.000 
23,000 
21,000 
25, 000 
20, 000 
27,000 
28,000 
29,000 
57,400 



III r It. 
0. 
.00015 
.00035 
.00075 
.00090 
. 00095 
. 0US.T0 
.00900 
.01020 
.01190 
.01250 



Inch. 
0. 
.00015 
.00020 
.00040 
.00015 
.00005 
.00755 
.00110 
.00060 
.00170 
.00060 



Inch. 
0. 
0. 



Successive I 

permanent! 

set. I 



Remarks. 



Inch. 

0. , Initial load. 

0. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds.. 67, *w 

Elastic limit per square inch of original section do... 24. WO 

Elongation per inch after rupture inch.. .21W 

Elongation per inch under strain at elastic limit do... .00095 

Reduction in diameter at point of rupture do... .076 

Reduction in area after rupture, per cent of original section 27.4 

Posi tion of runt lire ".85 from neck 

Character of broken surface silky, trace of granulation 

Elongation of inch sections ".!«, *.27» 
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No. 7259. 



Marks, ^15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set 


Remarks. 


' Pounds. 
1,000 

1 5,000 
10,000 
20,000 
80,000 
83,000 
34,000 
85,000 
36,000 
87,000 
88,000 
74,800 


Inch. 

0. 

.00010 
.00080 
.00060 
.00105 
.00120 
.00850 
.00950 
.01000 
.01090 
.01190 


Inch. 

0. 
.00010 
.00020 
.00030 
.00045 
.00015 
.00730 
.00100 
.00050 
.00090. 
.00100 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial load. 
Elastic limit. 

Tensile strength. 

















































General summary. 

Tensile strength per square inch of original section pounds . . 74 , 800 

Elastic limit per square inch of original section do. . . 33, 000 

Elongation per inch after rupture inch . . . 1600 

Elongation per inch under strain at elastic limit do. . . . 00120 

Reduction in diameter at point of rupture do. . . . 046 

Reduction in area after rupture, per cent of original section 16. 9 

Position of rupture I'M from Jieck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".17*, ".15 



No. 7239. 

Marks, n?°i6. 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 
; loads per 
1 square 
inch. 


Elongation 
perlnch. 


Successive ' »„—,„„„„. 
elongation | Perm * nent 
perlnch. ' 8etm 

\ 


Successive 

permanent 

set. 


Remarks. 


i Pound*. 

| 1,000 

5,000 

' 10.000 


Inch. 

0. 
.00015 
.00080 
.00065 
.00110 


Inch. 

0. 
.00015 
.00015 
.00035 
.00045 
.00005 
.00005 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial load. 

Elastic limit. 
Tensile strength. 


1 20,000 


1 


30,000 




32,000 ; .00115 


I 


33,000 1 .00120 


j 


; 34.000 1 .00130 ' .00010 


1 


! 35,000 v .00975 


.00845 
.00025 
.00050 
.00100 
.00100 




36,000 .01000 


| 


87,000 


.01050 
.01150 
.01250 


' 


38,000 




39,000 


j 


73,100 










i 



General summary. 

Tensile strength per square inch of original section pounds. . 73, 100 

Ewtic limit per square inch of original section do. . . 34, 000 

Elongation per inch after rupture inch.. .1700 

Elongation per inch under strain at elastic limit do. . . . 00130 

i>S uction in diameter at point of rupture do. . . .055 

Reduction in area after rupture, per cent of original section 20. 5 

rosl Hon of ruptu re ".HO from net- k 

Character of broken surface granular 85 percent, silky 15 |>er cent 

Elongation of inch sections ".15, ".19* 
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No. 7253. 

Marks, 1VI5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 



Pound*. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
77,600 



Elongation 
per inch. 


Successive 
elongation 
per Inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Inch. 

0. 
.00010 
.00030 
.00060 
.00100 
.00120 
.00H50 
.00900 
.00965 
.01050 
.01150 


Inch. 

0. 

.00010 
.00020 
.00030 
.00040 
.00020 
.00730 
.00050 
.00065 
.00085 
.00100 


Inch. 

0. 

0. 


Inch, 

X- 

0. 


Initial load. 
Elastic limit. 




1 




















Tensile strength. 













General summary. 

Tensile strength per square inch of original section... pounds.. 77,600 

Elastic limit per square inch of original section do. . . 35, 000 

Elongatiou per inch after rupture inch. . . V2X 

Elongation per inch under strain at elastic limit do. . . .OOUfl 

Reduction in diameter at point of rupture do. . . .OS 

Reduction in area after rupture, per cent of original section 112 

Posi tlou of rupture n . 45 from neck 

Character of broken surface granular, silky spot at 'circumference 

Elongation of inch sections ".13*,*.^ 



No. 7254. 

Marks, ^15 # 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
perinch. 


Successive 
elongation 
perinch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
71,300 


Inch. 
0. 

.00010 
.00035 
.00065 
.00105 
.00880 
.00925 
.00975 
.01050 
.01150 


Inch. 

0. 

.00010 
.00025 


Inch. 
0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 

Tensile strength. | 


.00030 


| 


.00040 
.00775 
.00045 
.00050 
.00075 
.00100 




J 




1 


1 






1 , 1 



General mmmary. 

Tensile strength per square inch of original section pounds.. 71,300 

Elastic limit per square inch of original section do. . . 30,000 

Elongation per inch after rupture inch. . . 300P 

Elongation perinch under strain at elastic limit do... .001* 

Reduction in diameter at point of rupture do. . . .0* 

Reduction in area after rupture, per cent of original section ».$ 

Position of rupture 1".04 from neck 

Character of broken surface granular 60 per cent, silky 40 per cent 

Elongation of inch sections ".23*, ".1* 
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No. 7260. 



Marks, *bi5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 
loaasper 

square 

Inch. 


Elongation 
per Inch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
28,000 
29,000 


Inch. 
0. 
.00010 
.00035 
.00060 
.00105 
.onfifin 


Inch. 
0. 
.00010 
.00025 
.00025 
.00045 
.00545 


Inch. 

0. 

0. 


'Inch. 

0. 

0. 


Initial load. 
Elastic limit. 

Tensile strength. 














90,000 .00750 ' .00100 
31,000 | .00800 J .00050 
82,000 .00865 ' .00065 
83.000 OOOfiO 1 .0000!) 


















70,500 










1 







General summary. 

Tensile strenpth per square inch of original section pounds.. 70,500 

Elastic limit i>er square inch of original section do — 28, 000 

Elongation per inch after rupture inch.. .1250 

Elongation per inch under strain at elastic limit do 00105 

Reduction in diameter at point of rupture do 045 

Reduction in .'rea after rupture, per cent of original section 16.9 

lotion of rupture , * V. from neck 

Churncter of broken surface granular, silky spot at circumference 

Elongation of inch sections ".12,". IS* 



No. 7261. 

Marks, iV\h 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loaasper 

square 

inch. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
77,800 


I 
iriAnMHAn ' Successive 


Permanent 
set. 


Successive 

permanent 

set 


Remarks. 


i 

Inch. I Inch. 
0. 0. 
.00010 .00010 
.00040 .00030 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 

Tensile strength. 


.00085 

.00105 
.00125 
.00146 
.00525 
.00050 
.00750 


.00025 
.00040 
.00020 
.00020 
.00380 
.C0125 
.00100 






















i 



















General summary. 

Zgjjle strength per square inch of original section pounds.. 77,800 

Sg^ limit per square inch of original section do.... 29,000 

K^2 TO PeHnch after rupture inch.. .1550 

S2R?^? 0, M )er inch under strain at elastic limit do 00106 

"^wtion in diameter at point of rupture do 046 

wyi«m in area after rupture, per cent of original section 16.9 

nKJ2 af W tuw 1. "05 from neck 

pi^I-Ilf 1, °* broken surface granular, silky spot at circumference 

Uoi Wion of inch sections ...„ ".15, ".16* 
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No. 7280. 

Marks, ibw 

Diameter, ".505. 

Sectional area, .20 square inch. 

'Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
perlnch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1.000 
6.000 
10,000 
20,000 
30,000 
32,000 
33,000 
34,000 
85,000 
86,000 
87,000 
74,100 


Inch, 
0. 

.00010 
.00035 
.00060 
.00100 
.00106 
.00750 
.00835 
.00900 
.01000 
.01100 


Inch. 
0. 

.00010 
.00025 
.00025 
.00040 
.00005 
.00645 
.00085 
.00065 
.00100 
.00100 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial load. 
Elastic limit. 










































Tensile strength. 













General summary. 

Tensile strength per square inch of original section pounds.. 74,100 

Elastic limit per square inch of original section do... 32,003 

Elongation per inch aftei rupture inch.. .lfiOO 

Elongation per inch under strain at elastic limit do... .001fr> 

Reduction in diameter at point of rupture do... -Otf 

Reduction in area after rupture, per cent of original section 1^9 

Position of rupture - ".75 from neck 

Character of broken surface granular 80 per cent, silky 20 per ccui 

Elongation of inch sections *.l8V'.li 

No. 7281. 

Marks, ^15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 

Inch. 
0. 

.00010 
.00030 
.00060 
.00095 
.00105 
.00825 
.00850 
.00880 
.00945 
.01060 


Successive 
elongation 
perlnch. 


Permanent 

set. 


Successive 

permanent 

set. 


Remarks. 

I 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30.000 
32,000 
33,000 
34,000 
36,000 
36,000 
87,000 
73,800 


Inch. 

0. 

.00010 
.00020 
.00030 
.00035 
.00010 
.00720 
.00025 
.00030 
.00065 
.00115 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 












1 






Elastic limit 1 




























Tensile strength. 










I 



General summary. 

Tensile strength per square inch of original section pounds.. 73,8» 

Elastic limit per square inch of original section do... 82.000 

Elongation per inch after rupture inch.. .lsV 

Elongation per inch under strain at elastic limit do... .001(6 

Reduction in diameter at point of rupture do. . . .(65 

Reduction in area after rupture, per cent of original section 20.5 

Position of rupture ".75 from neck 

Character of broken surface granular 60 per cent, dull silky 40 per cent 

Elongation of inch sections ,..-. ".15, ".£* 
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Marks, ^bis 
Diameter, ".505. 
Sectional area, .20 
Gauged length, 2" 



No. 7282. 



square inch. 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Successive 
elongation 
perlnch. 


t 

Permanent 
( set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42.000 
79,800 


Inch. 
0. 
.00010 
.00080 
.00060 
.00095 
.00140 
.00805 
.00900 
.00955 
.01050 
.01U0 


Inch. 
0. 

.00010 
.00020 
.00080 
.00035 
.00045 
.00665 
.00095 
.00055 
.00095 
.00060 


1 Inch. 

! o. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit 

Tensile strength. 






1 


j 


i 


1 




1 


i 


J 






J * 



General summary. 

Tensile strength per square Inch of original section pounds. . 79, 800 

Elastic limit per square inch of original section ■. do... 37,000 

Elongation per inch after rupture inch . . . 1800 

Elongation per inch under strain at elastic limit do. . . . 00140 

Reduction in diameter at point of rupture do. . . . 056 

Reduction in area after rupture, per cent of original section 20. 5 

Position of rupture 1" from neck 

Character ol broken surtaee granular 60 per cent, silky 40 per cent 

Elongation of inch sections ".20* 'M& 

No. 7299. 

Marks, ^15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
perlnch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5.000 
10,000 
20,000 
25.000 
28.000 
29,000 


Inch. 
0. 

.00010 
.00020 
.00055 


Inch. 
0. 

.00010 
.00010 


Inch. 
0. 


Inch. 

0. 

0. 


Initial load. 

Elastic limit. 

i 
Tensile strength. 


00035 






.00080 0002ft 






.00095 
.00100 


.00015 
.00005 
.00005 










AA AAA ' -00105 







30,000 


\ .00715 
.00750 
.00820 
.00910 
.01000 
.01100 


.00610 
.00035 
.00070 
.00090 
.00090 






31,000 
32,000 










33.000 






34,000 






; 35,000 


.00100 






09,500 















General summary,. 

Tensile strength per square inch of original section pounds. . 69, 500- 

Elastic limit per square inch of original section do. . . 29, 000 

Elongation per inch after rupture inch. . . 1460 

Elongation per inch under strain at elastic limit do. . . . 00100 

Reduction in diameter at point of rupture do. . . . 055 

Reduction in area after rupture, per cent of original section 20. 5 

Position of rupture 1 ."06 from n eck 

Character of broken surface •. granular, silky spot at circumference 

Elongation of inch sections ".14*, ".Ify 
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No. 7308. 

Marks, nTis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loadsper 

square 

inch. 


Elongation 
per inch. 


Successive t^-™,,,,^,,* 
elongation Pernmnent 
perinch. 1 sel * 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
71,400 


Inch. 

0. 
.00016 
.00030 
.00065 
.00110 
.00120 
.00940 
.00960 
.01025 
.01100 
.01210 


Inch. 
0. 

.00016 
.00015 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial load. 


.00035 
.00045 
.00010 
.00820 
















Elastic limit. 








.00020 








.00065 
.00075 
.00110 




















t 


Tensile strength. 






•1 



General summary. 

Tensile strength per square inch of original section pounds.. 71,400 

Elastic limit per square inch of original section do. . . 32,000 

Elongation per inch after rupture inch.. .1500 

Elongation per inch under strain at elastic limit do... .00130 

Reduction in diameter at point of rupture do. . . .046 

Reduction in area after rupture, per cent of original section 16.9 

Position of rupture ".95 from neck 

Character of broken surface granular 80 per cent, dull silky 20 per cent 

Elongation of inch sections ".14, ff .W 



Marks, ft, 1 " 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7309. 



Applied 

loadsper 

square 

inch. 


Elongation 
per Ijjch. 


Successive 
elongation 
perinch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
34,000 
36,000 
86,000 
37,000 
88,000 
39,000 
40,000 
77,000 


Inch. 

0. 

.00015 
.00035 
.00070 
.00105 
.00125 
.00135 
.00815 
.00875 
.00960 
.01030 
.01115 


Inch. 
0. 

.00015 
.00020 
.00035 
.00035 
.00020 
.00010 
.00680 
.00060 
.00085 
.00070 
.00085 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit 
Tensile strength. 



















































General summary. 

Tensile strength per square Inch of original section pounds.. 77,000 

Elastic limit per square inch of original section do... 85,000 

Elongation per inch after rupture inch.. .1500 

Elongation perinch under strain at elastic limit do... .00135 

Reduction in diameter at point of rupture do... .045 

Reduction in area after rupture, percent of original section 16.9 

Position of rupture ". 90 from neck 

Character of broken surface granular 80 per cent, dull silky 20 per cent 

Elongation of inch sections * 16* »14 



i 
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No. 7310. 



Marks, ibis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Successive 
elongation 
per Inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
74,900 


Inch. 
0. 
.00015 
.00030 
.00060 
.00105 
.00110 
.00875 
.00900 
.00925 
.01000 
.01076 


Inch. 
0. 
.00015 
.00015 
.00030 
.00045 
.00005 
.00765 
.00025 
.00025 
.00075 
.00075 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial load. 
Elastic limit 

Tensile strength. 




1 




1 


:::::::::::::::::::::::: 


i 


, 


i 
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• General summary. 

Tensile strength per square Inch of original section pounds.. 74,900 

Elastic limit per square inch of original section do... 32,000 

Elongation per inch after rupture inch.. .1700 

Elongation per inch under strain at elastic limit tio . . . . 00110 

Reduction in diameter at point of rupture do... .055 

Reduction in area after rupture, per cent of original section 20.5 

Position of rupture ".58 from neck 

Character of broken surface granular 85 per cent, silky 15 per cent 

Elongation of inch sections ".15, ".19* 

No. 7311. 

Marks, £ B 1( ? 5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per Inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
83,000 
34,000 
35,000 
86,000 
87,000 
38,000 
39,000 
76,550 


Inch. 
0. 

.00015 
.00080 
,00065 
.00105 
.00120 
.00125 
.00770 
.00880 
.00900 
.01000 
.01090 


Inch. 

0. 

.00015 
.00015 
.00035 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial load. 
Elastic limit. 
Tensile strength. 




.00040 
.00015 
.00005 
.00645 
.00060 
.00070 
.00100 
.00090 




1 


! 






j 






. 




! 



General summary. 

Tensile strength per square inch of original section pounds.. 76,550 

Elastic limit per square inch of original section do... 34,000 

Elongation per inch after rupture inch.. .1750 

Elongation per inch under strain at elastic limit do. . . • . 00125 

Redaction in diameter at point of rupture do. . . . 045 

Reduction in area after rupture, per cent of original section 16.9 

Position of rupture ".92 from neck 

Character of broken surface granular 80 per cent, dull silky 20 per cent 

Elongation of inch sections ".17, ".18* 
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No. 7312. 

Marks, ti°? 6 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



i 
Applied i 

loads per | Elongation 
square per inch, 
inch, j 


Successive 

elongation 

per Inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 

1.000 

5,000 

10,000 


Inch. 
0. 
.00015 
.00030 
.00065 
.00106 
.00120 
.00130 
.00900 
.00950 
.01000 
.01075 
.01170 


Inch. 
0. 

.00015 
.00015 
.00035 
.00040 
.00015 
.00010 
.00770 
.00050 
.00050 
.00075 
.00095 


Inch. 

0. 

0. 


Inch. 
0. 


Initial load. 


20,000 








30,000 








34,000 








35,000 






Elastic limit. 


36,000 








37,0.0 








38,000 








39,000 
40,000 
75,500 


















Tensile strength. 














General nummary. 

Tensile strength per square inch of original section pounds. . 75, SOD 

Elastic limit per square inch of original section do. . . 35.000 

Elongation per inch after rupture inch . . . 1350 

Elongation per inch under strain at elastic limit do... .00130 

Reduction in diameter at point of rupture da . . .045 

Reduction in area after rupture, per cent of original section 16.9 

Position of rupture ".60 from neck 

Character of broken surface granular 60 per cent, dull silky 40 per cent 

Elongation of inch sections ".12, ".15* 



No. 7313. 
Marks, i A B 1( ?5 
Diameter, ".505. 
' Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

inch. 



Pounds. 
1,000 
5,000 
10.000 
20,000 
25,000 
28,000 
29,000 
30.000 
31.000 
32.000 
33.000 
34,000 
62,850 



Elongation 
per inch. 



Inch. 

0. 

.00015 
.00030 
.00070 
.00095 
.00110 
.00115 
.00590 
.00650 
.00750 
.00826 
.00900 



Successive 

elongation 

per inch. 



Inch. 

0. 

.00015 
.00015 
.00040 
.00025 
.00015 
.00005 
.00475 
.00060 
.00100 
.00075 
.00075 



Permanent 
set. 



Inch. 

0. 

0. 



Successive 

permanent 

set. 



Incfi. 

0. 

0. 



Remarks. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 62. 850 

Elastic limit per square inch of original section do... 29.000 

Elongation per inch after rupture inch . . .0650 

Elongation per inch under strain at elastic limit do... .00115 

Reduction in diameter at point of rupture do.., .025 

Reduction In area after rupture, percent of original section 9.5 

Position of rupture ".76 from neck 

Character of broken surface granular 85 per cent, silky 15 per cent 

Elongation of inch sections ".05, ".06» 



Digitized by VjOOQIC 



INNER BA8E8 15-POUNDER GUN M00NT9. 



157 



Marks, $i% 

".505 



No. 7314. 



Diameter, 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88.000 


Inch. 
0. 

.00010 
.00025 
.00060 
.00105 
.00120 
.00125 
.00700 
.00760 
.00840 
• .00915 
.01000 


Inch. 
0. 

.00010 
.00015 
.00035 
.00045 
.00015 
.00005 
.00575 
.00060 
.00080 
.00075 
.00085 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 





































39,000 








79,050 






Tensile strength. 













General summary. 

Tensile strength per square Inch of original section pounds. . 79, 050 

Elastic limit per square iuch of original section do... 34,000 

Elongation per inch after rupture inch . . . 2000 

Elongation per inch under strain at elastic limit do... .00126 

Reduction in diameter at point of rupture do. . . .065 

Reduction in area after rupture, per cent of original section 23. 9 

Position of rupture ".70 from neck 

Character of broken surface granular 50 per cent, silky 50 per cent 

Elongation of inch sections ".17, ".23* 



No. 7315. 
Marks, tit 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 
loads per 

square 

inch. 


Elongation 
perlnch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25.000 
27,000 
28.000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
78,400 


Inch. 
0. 

.00010 
.00030 
.00070 
.00100 
.00110 
.00115 
.00130 
.00290 
.00525 
.00700 
.00755 
.00890 


Inch. 

0. 

.00010 
.00020 
.00040 
.00030 
.00010 
.00005 
.00015 
.00160 
.00285 
.00175 
.00055 
.00135 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


• 
Initial load. 




















:::::::::::: 


:. 


Elastic limit. 





It 
































Tensile strength. 


! 1 





General summary. 

Temile strength per square inch of original section pounds.. 

Elastic limit per square inch of original section do... 

Elongation per Inch after rupture inch. . 

Elongation per inch under strain at elastic limit do. . . 

Reduction in diameter at point of rupture do. . . 

Reduction in area after rupture, per centof original section 

Position of rupture 1" from neck 

Character of broken surface granular 75 per cent, silk v 25 per cent 

Elongation of inch sections ".19*. ".17 



73,400 

28,000 

.1800 

.00115 

.055 

20.5 
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No. 7335. 

Marks, $£% 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loaoisper 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


Permanent 
set. 


Successive 

permanent 

set. 


1 
Remarks. 

1 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
29,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35,000 
72,950 


Inch. 
0. 

.00010 
.00025 
.00060 
.00080 
.00105 
.00110 
.00710 
.00750 
.00625 
.00920 
.01000 


Inch. 
0. 

.00010 
.00015 
.00035 
.00020 
.00025 
.00005 
.00600 
.00040 
.00075 
.00095 
.00080 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 

Elastic limit. 

• 
Tensile strength. 



















































General summary. 

Tensile strength per square inch of original section pounds.. 72, 9» 

Elastic limit per square inch of original section do. . . 30. 000 

Elongation per lncn after rupture inch.. .3050 

Elongation per inch under strain at elastic limit do... .00110 

Reduction in diameter at point of rupture do... .065 

Redaction in area after rupture, per cent of original section 23,9 

Position of rupture 1".15 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections '.21, »ao* 



No. 7342. 

Marks, ^ B 1( ?5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
perlnch. 


Successive 

elongation 

perlnch. 

• 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
80,100 


Inch. 

0. 

.00010 
.00040 
.00070 
.00105 
.00135 
.00700 
.00790 
.00860 
.00925 
.01025 


Inch. 

0. 

.00010 
.00030 
.00030 
.00035 
.00030 
.00565 
.00090 
.00070 
.00065 
.00100 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit 

Tensile strength. 















































General summary. 

Tensile strength per square inch of original section pounds.. 80,100 

Elastic limit per square inch of original section do... 33,000 

Elongation per inch after rupture *. inch.. .2060 

Elongation per inch under strain at elastic limit do... .001S5 

Reduction in diameter at point of rupture do... .0© 

Reduction in area after rupture, percent of original section 2S.9 

Position of rupture l».l from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections •.20,*.21 t 
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No. 7343. 



Marks, ft? 6 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 1 
loaasper [Elongation 

square per inch. 

inch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
90,600 


Inch. 

0. 
.00010 
.00035 
.00070 
.00100 
.00145 


Inch. 
0. 

.00010 
.00025 
.00035 
.00030 

.00045 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 

Tensile strength. 














.00740 .00505 






.00775 < 
.00635 
.00900 
.00950 


.00035 
.00060 
.00065 
.00050' 































General summary. 

Tensile strength per square inch of original section pounds.. 90,600 

Elastic limit per square inch of original section do. .. 40, 000 

Elongation per inch after rupture *. inch.. .1900 

Elongation perlnch under strain at elastic limit do... .00145 

Reduction in diameter at point of rupture do... .056 

Reduction in area after rupture, per cent of original jsection 20. 5 

Position of rupture ". 95 from neck 

Character of broken surface granular 20 per cent, dull silky 80 per cent 

Elongation of inch sections ; ".22*, ".16 



No. 7344. 
Marks, f i l & 
Diameter ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loaasper 

square 

inch. 


Elongation 
perlnch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
36.000 


Inch. 
0. 
.00010 
.00040 
.00070 
.00100 


Inch. 
0. 

.00010 
.00030 
.00030 
.00030 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load! 
Elastic limit. 

Tensile strength. 










.00130 .00030 






.00800 


.00670 
.00050 
.00060 
.00065 


! 


37,000 .00850 
3H.000 .00910 
39,000 .00975 














40,000 ! .01050 .00075 






80.350 


•• — •• — — • — - 








; 



General summary. 

Tensile strength per square inch of original section pounds.. 80,350 

Elastic limit per square inch of original section do. . . 35, 000 

Elongation per Inch after rupture Inch. . . 1700 

Elongation per inch under strain at elastic limit do. . . . 00130 

Reduction in diameter at point of rupture do. . . . 055 

Reduction in area after rupture, per cent of original section 20.5 

Position of rupture ".60 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".20* ".14 
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No. 7345. 
Marks, ftw 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


Permanent! Successive 
„;r permanent 
mi ' | set. 

■I 


i 
Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
94,400 


Inch. 
0. 

.00010 
.00035 
.00070 
.00100 
.00150 
.00170 
.00200 
.00605 
.00695 
.00775 


Inch. 
0. 
.00010 
.00025 
.00035 
.00030 
.00050 
.00020 
.00030 
.00405 
.00090 
.00080 


Inch, ! Inch, 

0. , 0. 
0. 0. 


Initial load. 
Elastic limit. 










































Tensile strength. i 






1 



General summary. 

Tensile strength per square inch of original section pounds. . 94,400 

Elastic limit per square inch of original section do. .. §9,000 

Elongation per inch after rupture inch. . . 15W) 

Elongation per inch under strain at elastic limit do. . . .0U1V) 

Reduction in diameter at point of rupture do. .. .tt£ 

Reduction in area after rupture, per cent of original section 23. 9 

Position of rupture ".95 from neek 

Character of broken surface granular, silkv spot at circumferenre 

Elongation of inch sections ".I7,*.ii* 
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No. 7240. 
Marks, 2% 15 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

lottos per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
perlnch. 


Permanent 

set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
63,400 


Inch. 
0. 
.00010 
.00025 
.00070 
.00075 
.00085 
.00110 
.00165 
.00245 
.00375 
.00500 
.00610 


Inch. 

0. 

.00010 
.00015 
.00045 
.00005 
.00010 
.00025 
.00065 
.00080 
.00130 
.00125 
.00110 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 

Tensile strength. 



















































General summary. 

Tensile strength per square inch of original section pounds.. 63,400 

Elastic limit per square inch of original section do. .. 22, 000 

Elongation per inch after rupture inch . . . 2060 

Elongation per inch under strain at elastic limit do. . . . 00085 

Reduction in diameter at point of rupture do. . . .065 

Reduction in area after rupture, per cent of original section 28.9 

Position of rupture ".95 from neck 

Character of broken surface dull silky 80 per cent, granular 20 per cent 

Elongation of inch sections ".21*, ".20 



No. 7213. 
Marks, o b is 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
perlnch. 


Successive 

elongation 

perlnch. 


Permanent 
set 


Successive 

permanent 

set. 

Inch. 

0. 

0. 


Remarks. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
29,000 
80,000 
31,000 
32,000 
83,000 


Inch. 
0. 

.00010 
.00030 
.00065 
.00100 
.00790 
.00866 
.00960 
.01040 
.01160 


Inch. 
0. 

.00010 
.00020 
.00085 
.00035 
.00690 
.00075 
.00085 
.00090 
.00110 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 

Tensile strength. 


























' 34,000 






46,300 






1 


* ,----- ----- 





General summary. 

Tensile strength per square inch of original section pounds.. 46,300 

Elastic limit per square inch of original section do. . . 29, 000 

Elongation per inch after rupture inch . . . 0500 

Elongation per inch under strain at elastic limit do. . . . 00100 

Reduction in diameter at point of rupture do. . . .005 

Reduction In area after rupture, per cent of original section 1.8 

Position of rupture ".20 from neck 

Character of broken surface... dull gray amorphous in part, and in part granular; irregular surface 
Elongation of inch sections ".03, ".07* 
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No. 7241. 



Marks, 20B15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32.000 
33,000 
34,000 
67,000 


Inch. ' Inch. 

0. 0. 
.00010 1 .00010 
. 00030 ! . 00020 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial load. 

1 


.00070 00040 






t 


.00090 
.00100 
.00105 
.00115 
.00195 
.00250 


.00020 
.00010 
.00005 
.00010 
.00080 


















1 






Elastic limit. \ 














.00340 , .00090 
.00450 .00110 
.00650 J .00100 
























Tensile strength. | 


.. . . ( 









General summary. 

Tensile strength per square inch of original section pounds.. 67,0fc 

Elastic limit per square inch of original section do... 29.W 

Elongation per inch after rupture inch . . Aw 

Elongation per inch under strain at elastic limit do. . . .00jl> 

Reduction in diameter at point of rupture do. . . . 06 

Reduction in area after rupture, per cent of original section 16-J 

Position of rupture ". 60 f roxn nert 

Character of broken surface granular, silky spot at circumfereow 

Elongation of inch sections *.18»,'.» 



No. 7214. 

Marks, 8^15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


l 
FlnniwiHnTi SUCCCBSlVC 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
31,000 
82,000 
33,000 
34 000 


Inch. Inch. 

0. 1 0. 
.00010 1 .00010 
.00030 .00020 
.00060 1 .00030 
.00105 | .00045 
.00545 .00440 
.00840 1 .00295 
.00925 .00085 
.01015 i .00000 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial load. 












Elastic limit. 






Tensile strength. 














35,000 .01095 ' .000S0 






71,500 










1 









General summary. 

Tensile strength per square inch o* original section pounds.. 7l,jjW 

Elastic limit per square inch of original section do. . . 3M* 

Elongation per inch after rupture inch.. .20* 

Elongation per Inch under strain at elastic limit do... .OOW 

Reduction In diameter at point of rupture do... •*? 

Reduction in area after rupture, per cent of original section »* 

Position of rupture — - ".9 from nee* 

Character of broken surface granular 60 per cent, silky 40 pe r *J[ 

Elongation of inch sections ".IK "•** 
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No. 7217. 

Marks, 5b 9 i5 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length. 2". 



l'J2s per | Elongation SoifiStion Permanent 
^uare perTnch. ( *$$X l ■*' 



inch. 



Pountl*. 


Inch. 


1,000 


0. 


5,000 


.00010 


10,000 


.00020 


20.000 


.00060 


30.000 


.00100 


31.000 


.00105 


32.000 


.00110 


33,000 


.00800 


34,000 


.00835 


35,000 


.00S65 


36.000 


.00955 


37,000 


.01040 


71.400 





Inch. 
• 0. 
.00010 
.00010 
.00040 
.00040 
.00005 
.00005 
.00690 
.00035 
.00030 
.00090 
.000*5 



Successive 

permanent 

set. 




Remarks. 



Initial load. 



Elastic limit. 



Tensile strength. 



General mmmary. 

Tensile strength per square Inch of original section pounds. . 74, 400 

Elastic limit per square inch of original section • do. . . 32, 000 

Elongation per inch after rupture inch . . . 1500 

Elongation per Inch under strain at elastic limit do. . . . 00110 

Reduction in diameter at point of rupture do. . . . 046 

Reduction in area after rupture, per cent of original section 16. 9 

Position of rupture ".48 from neck 

Character of broken surface granular 85 per cent, silky 15 per cent 

Elongation of inch sections ".17*, ".ltf 



No. 7218. 



Marks, o b 15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 
loads per Elongation 

square per Inch. 

inch. 


Successive 
elongation 
perinch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pound*. ' Inch. 

1,000 0. . 

5.000 .OOOfc 
10.000 .00030 
20,000 .00065 
25.000 • .00085 
27,000 ( .00095 
28,000 1 .00100 
29,000 | .00515 
30,000 ! .00590 
31,000 | .00660 
32,000 ' .00750 
33,000 ■ .00875 
84.000 1 .00985 
71,500 


Inch. 
0. 
.00015 
.00015 
.00035 
.00020 
.00010 
.00005 
.00415 
.00075 
.00070 
.00090 
.00125 
.00060 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 

Tensile strength. 














































1 1 





General nummary. 

Tensile strength per square inch of original section pounds. . 71 . 500 

Elastic limit per square inch of original section do. . . 28, 000 

Elongation per inch alter rupture inch . . .1100 

Elongation per inch under strain at elastic limit do. . . . 00100 

Reduction in diameter at point of rupture do. . . . 035 

Reduction in area after rupture, per cent of original section 18.2 

Position of rupture ".54 from neck 

Character of broken surface granular 85 per cent, silky 15 per cent 

Elongation of inch sections ".12*, ".10 
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No. 7269. 

Marks, ?o°b 15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



i^fPiv^ I vt nnm iH/x n Successive I »„_—„„,„,♦ Successive ' 
sX£ ■ p^rTch etoMatton I Permanent nenl , 

taeh? ! Per* 0011 - | i wt - ' 



Remarks. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
31,000 
32.000 
33,000 
34,000 

as, 000 

76,500 



Inch. 

0. 
.00010 
.00035 
.00075 
.00110 
.00130 
.00150 
.00750 
.00815 
.00900 



Inch. 

0. 
.00010 
.00025 
.00040 
.00035 
.00020 
.00020 
.00600 
.00065 
.00085 



Inch. 
0. 
0. 



Inch. 
0. 
0. 



1 Initial load. 

I 



Elastic limit 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds.. 76,50ft 

Elastic limit per square inch of original section do. .. 30. 001 

Elongation per inch after rupture inch . . . 17W 

Elongation per inch under strain at elastic limit do . . . . O0110 

Reduction in diameter at point of rupture do. . . .045 

Reduction in area after rupture, per cent of original section 1C* 

Position of rupture ".95 f n.m meek 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".16, "U5* 



No. 7219. 

Marks, obis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


Permanent 1 Successive 
er ™anuu pe rmiment 

8e1, 1 set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
73,450 


Inch. 

0. 
.00015 
.00030 
.00060 
,00085 
.00100 

.ooias 

.00460 
.00680 
.00740 
.00MX) 
.00900 


Inch. 

0. 

.00015 
.00015 
.00030 
.00025 
.00015 
.00005 
.00355 
.00220 
.00060 
.00060 
.00100 


Inch. | Inch. 
0. ' 0. 
0. 1 0. 


Initial load. 

•• 


, 




r* * 






Elastic limit. . 












1 


i 






1 






Tensile strength. 

1 










General summary. 

Tensile strength per square inch of original section pounds.. 73,450 

Elastic limit per square inch of original section do... 30,000 

Elongation per inch alter rupture inch . . . 1500 

Elongation per inch under strain at elastic limit do... .00105 

reduction in diameter at point of rupture do. . . .045 

Reduction in area after rupture, percent of original section 16.9 

Position of rupture ".92 from neck 

Character of broken surface eranular, silky spot at circumference 

Elongation of inch sections *M6*,»J4 
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No. 7220. 

Marks, obis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

«*quare 

inch. 


Elongation 
per inch. 


Successive 

elongation 

perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Potinds. 

1,000 

5,000 

10,000 


Inch. 
0. 
.00010 
.00035 
.00070 
.00100 
.OOUO 
.00115 
.00650 
.00725 
.00775 
.00825 
.00900 


Inch. 
0. 
.00010 
.00025 
.00035 
.00030 


Inch. 
0. 
0. 


Inch. 
or. 

0. 


Initial load. 
Elastic limit 
Tensile strength. 


20,000 






25,000 






27,000 


.00010 




28,000 


.00005 
.00535 
.00075 
.00050 
.00050 
.00075 


i 


29,000 


1 


30,000 




31,000 


J 


32,000 




33,000 




72,000 


1 




! 


1 



General summary. 

Tensile strength per square inch of original section pounds. . 72, 000 

Elastic limit per square inch of original section do. . . 28, 000 

Elongation per inch after rupture inch . . . 1700 

Elongation per inch under strain at elastic limit do. . . . 00115 

Reduction in diameter at point of rupture do... .046 

Reduction in area after rupture, per cent of original section 16. 9 

Position of rupture ".W)from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".17* ".17 



No. 7242. 

Marks, obis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied ! 

loans per , Elongation 
square i perlnch. 
inch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


PoumU. 
1,000 
5,000 
10.000 


Inch. 
0. 
.00010 
.00025 
.00060 
.00085 
.00095 
.00100 
.00675 
.00750 
.00825 
.00910 
.01000 


Inch. « 
0. 
.00010 
.00015 
.00035 
.00025 
.00010 
.00005 
.00575 
.00075 
.00075 
.00085 
.00090 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial load. 
Elastic limit 
Tensile strength. 


20,000 






25.000 






28,000 






29,000 






30,000 
31,000 










32,000 






33,000 






34,000 






69,450 

















General summary. 

Tensile strength per square inch of original section pounds. . 69, 450 

Elastic limit per square inch of original section do. . . 29, 000 

Elongation per inch after rupture inch . . .1300 

Elongation perlnch under strain at elastic limit do... .00100 

Reduction in diameter at point of rupture do. . . . 045 

Reduction in area after rupture, per cent of original section 16. 9 

Position of rupture 1".14 from neck 

Character of broken surface granular 50 per cent, silky 50 per cent 

Elongation of inch sections .*. ".13*, ".IS 
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No. 7243. 



Marks, o b 15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
27.000 
28.000 
29.000 
30.000 
31,000 
32,000 
33.000 

at. 000 

77,600 



Elongation 
per Inch. 



Successive 

elongation 

per Inch. 



8ei * I set. 



Inch. 
0. 

.00010 

.00026 

.00060 

.000H5 

.00096 

.00100 

.00110 , 

.00235 I 

.00475 I 

.00570 i 

.00640 

.00715 



Inch. 

0. 
.00010 
.00015 
.00035 
.00025 
.00010 
.00005 
.00010 
.00125 
.00240 
.00095 
.00070 
.00075 



"I 



Remarks. 



I 



Inch. 
0. 
0. 



Inch. 1 

0. I Initial load. 

0. I 



Elastic limit. 



Tensile strength. 



Central summary. 

Tensile strength per square inch of original section pounds. . 77.SK 

Elastic limit per square inch of original section do. . . 29, Q» 

Elongation per inch after rupture inch . . . IK* 

Elongation per inch under strain at elastic limit do... .WW 

Reduction in diameter at point of rupture do. . . .96 

Reduction in area after rupture, per cent of original section 118 

Position of rupture ".66 from wet 

Character of broken surface granular, silky spot at circumfereurt 

Elongation of inch sections ".16*. "J5 



No. 7244. 

Marks, § bis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 



Fi^niMiHnTit Successive 
ne?ffch ? n ! elongation 
per men. p^i,,^ 



I 



n a , moi , on J Successive 
Permanent! permanent 

sei - | set. 



Inch. 
0. 
.00005 
.00015 
.00055 
.00100 
.00105 
.00450 
.00600 
.00650 
.00700 
.00775 



Inch. 

0. 
.00005 
.00010 
.00040 
.0004*1 
.00005 
.00345 
.00150 
.00050 
.00050 
.00075 



Inch. 

0. 

0. 



Inch. 
0. 
0. 



Remarks. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds.. 8Q.6O0 

Elastic limit per square inch of original section do. . . 32, (ft' 

Elongation per inch after rupture inch . . . no- 
Elongation per inch under strain at elastic limit do. . . . ouiffl 

Reduction in diameter at point of rupture do. . . . o£ 

Reduction in area after rupture, per cent of original section l&S 

Position of rupt ure ".4S from neck 

Character of broken surface granular 85 per cent, silky 1% per <vut 

Elongation of inch sections ".14, ".is* 
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Marks, obis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. T245. 



Applied 

loans per 

square 

inch. 

Pounds. 
1,000 
5.000 
10,000 
20,000 
25.000 
28,000 
29,000 
30.000 
31,000 
32,000 
38,000 
34,000 
71,400 


Elongation 
per inch. 


Successive 
elongation 
per inch. 

Inch. 
0. 

.00010 
.00015 
.00080 
.00020 
.00015 
.00006 
.00405 
.00090 
.00070 
.00065 
.00085 


Pprnrnnont Successive 

Pen £5 nent permanent Remarks. 
"^ set. 


Inch. 
0. 

.00010 
.00025 
.00065 
.00075 
.00090 
.00095 
.00600 
.00690 
.00660 
.00725 
.00810 


Inch. j Inch. 
0. 0. 

0. i 0. 


f 
Initial load. 






i 


1 


i 


1 


1 


Elastic limit. 








| 
















Tensile strength. N , 


- 


. .......... r „ ... .. . ...... 



General summary. 

Tensile strength per square inch of original section pounds. . 71, 400 

Elastic limit per square inch of original section do. . . 29, 000 

Elongation per inch after rupture inch . . . 0800 

Elongation per inch under strain at elastic limit do. . . . 00095 

Reduction in diameter at point of rupture do... .025 

Reduction in area after rupture, per cent of original section 9. 5 

Position of rupture "54 from neck 

Character of broken surface granular, silky spot at circumference 

Elongation of inch sections ".07, ".09* 



No. 7270. 

Marks, 2o 6 b is 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 
loads per 

square 

inch. 


Elongation 
per inch. 

Inch. 
0. 

.00010 

.00035 

1 .00065 

.00105 

.00110 

.00130 

.00150 

.01040 

! .01145 

j .01200 


Successive 

elongation 

perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Prmnd$. 
1,000 
5,000 
10.000 
20,000 
30,000 
32.000 
33,000 
34,000 

a=».ooo 

36.000 
37.000 
72,000 


Inch. 

0. 
.00010 
.00025 
.00030 
.00040 
.00005 
.00020 
.00020 
.00890 
.00105 
.00055 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial load. 
Elastic limit. 

TenMle strength. 




















1 









General summary. 

Ten«ile strength per square inch of original section pounds.. 72,000 

tactic limit per square inch of original section do... 32, 000 

Jongat on per inch after rupture inch.. .1850 

{^ration per inch under strain at elastic limit do... .00110 

g^ uc »on in diameter at point of rupture do... . (*>.*> 

Reduction in area after rupture, per cent of original section 23. 9 

pwtiion of rupture ".75 from neck 

^narai'ter of broken surface granular 60 per cent, silky 40 per cent 

elongation of inch sections ".20*, ".17 
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Marks, o b is 

Diameter, ".505. 

Sectional area, .20 .square inch. 

Gauged length, 2". 



No. T247. 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


| Successive 
elongation 
| per Inch. 


Permanent Successive 
Permanent permanent 

e1, set. 


Remarks. ! 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30.000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
78,600 


Inch. 

0. 

.00015 
.00030 
.00065 
.00105 
.00115 
.00120 
.00650 
.00700 
.00775 
.00*50 
.00925 


f Inch. 

0. 
1 .00015 

.00015 
, .00035 

.00040 

.00010 
1 .00005 

.00530 
I .00050 

.00075 
1 .00075 
1 .00075 


Inch. i Inch. 
0. 0. 
0. | 0. 


Initial load. 






• 


1 








Elastic limit. [ 














1 






1 


| 


Tensile strength. ' 






1 





General mmmary. 

Tensile strength per square inch of original section pounds. . 7s,W 

Elastic limit per square inch of original section do. . . St»' 

Elongation per inch after rupture inch.. . . 14* 

Elongation per inch under strain at elastic limit do. . . .OOli 

Reduction in diameter at point of rupture do. . . .o» 

Reduction in area after rupture, per cent of original section $.1 

Position of rupture # ".SO from n^ 

Character of broken surface '. silky 60 per cent, granular 40 per «e- 

Elongation of inch sections ff.ll, »j? 



No. 7248. 
Marks, 8S? 16 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

inch. 



1 I I 

Elongation ! Successive i PGrmftnent ! Successive 
ne??Sch I elongation ! Per ™ a " ent permanent 
per men. , pe,.^^ set. j 8et 



Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34.000 
73,400 



Inch. 
0. 
.00010 



.00070 
.00090 
.00105 
.00110 
.00555 



.00700 
.00770 
.00845 



Inch. 

0. 
.00010 
.00020 
.00040 
.00020 
.00015 
.00005 
.00445 
.00065 
.00080 
.00070 
.00075 



Inch. 
0. 
0. 



Inch. 
0. 
0. 



Remarks. 



Initial load. 



Elastic limit. 



Tensile strength. 



General mmmary. 

Tensile strength per square inch of original section pounds. . 73, 40P 

Elastic limit per square inch of original section do. . . 29. 000 

Elongation per inch after rupture inch . . . i*x 

Elongation per inch under strain at elastic limit do. . . . 0Q1H* 

Reduction in diameter at point of rupture , do. . . .Oti 

Reduction in area after rupture, per cent of original section 16.J 

Position of rupture ".56 from neck 

Character of broken surface granular 85 per cent, Rilky 15 per cent 

Elongation of inch sections I . . *.15», MS 
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Marks, o b 15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7275. 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Successive 

elongation 

perlnch. 


Permanent; ^tfent Remarks . 
W1, J set. 


J%»/tt/far. 

1,000 
6,000 
10,000 


Inch. 

0. 
.00010 
.00030 
.00060 
.00106 
.00115 
.00150 
.00815 


Inch. 
0. 

.00010 
.00020 


Inch. Inch. • 1 
0. 0. | Initial load. 
0. 0. 


20,000 


.00030 


:::::::::::: ::::::::::::f 


30.000 


.00045 
.00010 
.00036 
.00665 




31,000 
32,000 




Elastic limit. 






33,000 






34.000 


.00N55 .00040 






35,000 .00930 .00075 






1 36,000 


.01025 ; .00095 






] 72,600 


1 




Tensile stremrth. 




! 1 



General summary. 

Tensile strength per square inch of original section pounds.. 72,600 

Elastic limit per square inch of original section do ... 31, 000 

Elongation per inch after rupture inch . . . 1400 

Elongation per inch under strain at elastic limit do. . . . 00115 

Reduction in diameter at point of rupture do. . . .045 

Reduction in area after rupture, per cent of original section 16. 9 

Position of rupture ".7 from neck 

rharacter of broken surface granular 60 per cent, silky 40 per cent 

Elongation of inch sections ".13, ".15* 

No. 7288. 
Marks, g ff* 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
perlnch. 

i 


Successive 
elongation 
perlnch. 


Permanent 
*et. 


Successive 

permanent 

set. 


Remarks. 


Pound*. 
1,000 
5,000 
10,000 


Inch. 

> 0. 

.00010 
.00035 
.00060 

, .00100 
.00120 
.00130 
.00710 
.00760 
.(XKU5 
.00606 

| .00976 


Inch. 
0. 

.00010 
.00025 
.00025 
.00040 
.00020 
.00010 
.00580 
.00040 
.00096 
.00050 
.00080 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial load. 

» 
Elastic limit. 

Tensile strength. 


20,000 
30,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
86,100 












:::::::::::: 













































General summary. 

vu!$}* , 8 , tr ^ n Kt n P« square inch of original section pounds. . 85. 100 

PimSl.i 11 I** square inch of original section do... 37,000 

PW?H on *** Inc « ** ter rupture inch.. .1500 

^Jf^nper inch under strain at elastic limit do... .00130 

rS^J} 011 Jn diameter at point of rupture lo... .045 

PrtriH^i on . marea after rupture, per cent of original section 16.9 

cSS2L 0f ?P ture • -- • ".6 from neck 

ElonJiumT ! > r olten "u^aee granular 70 per cent, silky 30 per cent 
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No. 7289. 



Marks, Sb 15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 



p. n „ t . iinrx Successive ' «„„„,.,...„, Successive I 
Derfnch elongation ^rmanenti ^^^^ 
perincn. ; ^j. incn »*. set . j 



Remarks. 



Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43.000 
83,900 



Inch. 

0. 
.00005 
.00025 
.00055 
.00095 
.00120 
.00730 
.00850 
.00900 
.01000 
.01075 



Inch. 
0. 
0. 



i 



Inch. 
0. 
0. 



Initial load. 



i- 



Inch. 
0. 
.0001 .5 
.00020 
.00030 
.00040 ,. 

.00025 ' ' Elastic limit. 

.00610 | 

.00120 '. 
.00050 . 
.00100 ' 
.00075 . 



Tensile strength. 



G aural summary. 

Tensile strength per square inch of original section pounds.. ss,*K 

Elastic limit per square inch of original section do... SKOTO 

Elongation per inch after rupture inch . . . IS* 

Elongation per inch under strain at elastic limit do. . . . w£5 

Reduction in diameter at point of rupture do. . . .0* 

Reduction in area after rupture, per cent of original section it l 

Position of rupture ".75 f rom n*ci 

Character of broken surface granular 70 per cent, silky 30 per etc: 

Elongation of inch sections n . 15, *Ji* 



No. 7290. 

Marks, ob 15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 
loads per 
square- 
inch. 

Poiuitt*. 
1.0(H) 
5, (KK) 
10, 000 
20. (KK) 
30. (KK) 
30. (KK) 
37.000 
3\ tXK) 
39, 0U0 
40, (KK) 
41,000 
81,500 


Elongation 
per inch. 

1 

. Inch. 
' o. 

! . (KK)10 
.00030 
. 0(K«K) 
.00100 
.00120 

i . 00710 

. (XINO0 

. .HMK) 

. 00925 

] .01020 


Successive 

elongation 

per inch. 

Inch. 

0. 
.00010 
. 00020 
. 00030 
. OtKMO 
.00020 
.00590 
. (KM 190 
.00090 
. 00035 
. 00095 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. ' 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial load. 








| 




Elastic limit. 1 








I 


















Tensile strength. 



General nummary. 

Tensile strength, per square inch of original section pounds.. *:.'*» 

Elastic limit, per square inch of original section do... 36, im: 

Elongation per inch after rupture inch.. .IV*' 

Elongation per inch under strain at elastic limit do... . V>l* 

Reduction in diameter at point of rupture do... .<<•» 

Reduction in area after rupture, per cent of original section if.* 

Position of rupture 1" from neck 

Character of broken surface granular 70 per cent, silky SO per cent 

Elongation of inch sections ". 17*, ". 14 
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Marks, 8 b is 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7307. 



ioaS^n^r 'Elongation Successive ! Permflnent Successive I 
inch. ; Pe* 1 "^' ' , sei - 



Remarks. 



Pound*. 


Inch. 


Inch. 


1,000 


0. 


0. 


5,000 


.00015 


.00015 


10,000 


.00025 


.00010 


20,000 


.00065 


.00040 


30.000 


.001O5 


.00010 


35,000 


.00125 


.00020 


36,000 


.00130 


.00005 


37,000 


.00815 


.00685 


38,000 


.00880 


.00065 


39,000 


.00950 


.00070 


10,000 


.01040 


.00090 


41,000 


.01125 


.00085 


79,000 







Inch. 
0. 
0. 



Inch. 
0. 
0. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 79, 000 

Elastic limit per square inch of original section do. . . 3G, 000 

Elongation per inch after rupture inch . . . 1400 

Elongation per inch under strain of elastic limit do. . . .00130 

Reduction in diameter at point of rupture do. . . . 045 

Reduction in area after rupture, per centum of original section 16. 9 

Position of rupture ".65 from neck 

Character of broken surface granular 80 per cent, dull silky 20 per c< nt 

Elongation of inch sections ".15* ".13 



Marks, obis 



No. 7332. 



Diameter, ".505. 

Sectional area, .*20 square inch. 

Gauged length, 2". 



Applied 

loads |K 4 r 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 

/nc/i. 
0. 
.00010 
" .00015 
.00040 
.00040 
.00005 
.00005 
.00085 
.00200 
.00125 
. 00075 
.00060 


Permanent 
set. 


Successive 

permanent 

set. 

Inch. 
0. 
0. 


Remarks. 


I^ittmfit. 
1,000 
5,000 
10.000 


Inch. ' 

0. 
.00010 
.00025 

.ooo65 

.00105 
.00110 
.00115 
.00200 
.00400 
. 00525 
.00600 
.00660 


Inch. 
0. 
0. 


Initial load. 




20 000 






30,000 






31.000 






32.0>0 






Elastic limit. 
Tt'iisile strength. 


S3. 'XJ0 






34,000 






3\000 






36, 000 







37.000 







N), 350 


















General summary. 

Tensile strength per square inch of original section pounds.. 80,350 

elastic limit per square inch of original section do... 32,000 

£j<>ngation per inch alter rupture inch . . . 075 

SK 1 *"? 011 Vcr inch under strain at elastic limit do. ... 001 15 

5S U< • m diara ^ r Al point of rupture do. . . . 025 

jwhiction in area after rupture, per cent of original section 9. 5 

nwiion of rupture ".95 from neck 

-naracter of broken Burface granular, silky spot at circumference 

Elongation of inch sections ".07, ".08* 
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No. 7333. 



Marks, b 15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 

Inch. 
0. 
.00015 
.00020 
.00035 
.00020 
.00010 
.00005 
.00125 
.00315 
.00075 
.00075 
.00075 


I 

iw m «»,.,i* Successive 

Permanent permanent 

8ei * set. 


Remark*. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
82.000 
33,000 
84,000 
74,900 


Inch. 

0. 
.00015 
.00035 
.00070 
.00090 
.00100 
.00105 
.00230 
.00575 
.00650 
.00725 
.00800 


Inch. 
0. 
0. 


Inch. 
0. 

0. 


Initial load. 














1 


Elastic limit. 


















1 






Tensile strength. 













General summary. 

Tensile strength per square inch of original section pounds. . 74.9$ 

Elastic limit per square inch of original section ? do. . . 29.O0C* 

Elongation per inch after rupture inch . . .150B 

Elongation per inch under strain at elastic limit do. . . .OOKfc 

Reduction in diameter at point of rupture » do. . . JW> 

Reduction in area after rupture, per cent of original section ». Id? 

Position of rupture 'MS from n**k 

Character of broken surface granular 85 per cent, silky 15 per cent 

Elongation of inch sections *.!©• ".U 



Marks, 8 b is 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7334. 



Applied 

loads per 

square 

inch. 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


Permanent 
set. 

Inch. 

0. 

0. 


Successive 

permanent 

set. 


i 
Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 


Inch. 
0. 
.00015 
.00030 
.00060 
.00100 
.00125 
.00180 
.01080 
.01126 
.01200 
.01310 
.01400 


Inch. 
0. 
.00015 
.00015 
.00030 
.00040 
.00025 
.00005 
.00950 
.00045 
.00075 
.00110 
.00090 


Inch. 
0. 
0. 


Initial load. 

• 






Elastic limit. 
Tensile strength. 


































72,500 


*' *' 






' 











General summary. 

Tensile strength per square inch of original section pounds.. 72,600 

Elastic limit per square inch of original section do. . . 35,(300 

Elongation per inch after rupture inch. . . 2060 

Elongation per inch under strain at elastic limit do... .00130 

Reduction in diameter at point of rupture do. . . .Otf 

Reduction in area after rupture, per cent of original section 2J.9 

Portion of rupture 1".12 from neck 

Character of broken surface granular 40 per cent, silky 60 per cent 

Elongation of inch sections ".20*. ".21 
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No. 7340. 

Marks, obis 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 



Pounds. 
1,000 
5,000 
10,000 
20.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
66,850 



E ^^ on lS"' pe ™ nent 



Successive 

permanent 

.set. 



Inoh. 

0. 

.00010 
.00040 
.00085 
.00115 
.00140 
.00260 
.00400 
.00600 
.00710 



Inch. 

0. 
.00010 
.00080 
.00045 
.00080 
.00025 
.00120 
.00140 
.00200 
.00110 



Inch. 

0. 

0. 



Inch. 

0. 

0. 



Remarks. 



Initial load. 



Elastic limit. 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds. . 66, 850 

Elastic limit per square inch of original section do. . . 25, 000 

Elongation per inch after rupture inch. . . 2200 

Elongation per inch under strain at elastic limit do. . . . 00115 

Reduction in diameter at point of rupture do. . . .065 

Reduction in area after rupture, per cent of original section 23. 9 

Position of rupture l'MO from neck 

Character of broken surface gran ular, silky spot at circura f erence 

Elongation of inch sections ".22, ".22* 



Marks, g£ 15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7320. 



Applied 

loads per 

square 

inch. 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
82,000 
33,000 
54,000 


Elongation 
per Inch. 

Inch. 
0. 

.00010 
.00025 
.00065 
.00105 
.00110 
.00125 
.00550 
.00600 
.00680 
.00760 
.00825 


Successive 

elongation 

per inch. 


Permanent 

set. 


Successive 

permanent Remarks, 
set. , 




Inch. 
0. 

.00010 
.00015 
.00040 
.00040 
.00005 
.00015 
.00425 
.00050 
.00080 
.00080 
.00065 


Inch. 
0. 


Inch. 
0. 


Initial load. 



















Elastic limit. 
Tensile strength. 








35,000 




36,000 




37,000 




77,450 















General summary. 

p? n j?« ,e i^^h per square inch of original section pounds. . 77, 450 

£**f lc »niit per square inch of original section do... 81,000 

v^Wtion per inch after rupture inch.. .1850 

£2 , *5P°n Per inch under strain at elastic limit do... .00110 

ftSn^! on m diameter at point of rupture do. . . .065 

Junction in area after rupture, per cent of original section 23.9 

™JJ" on of rupture 1" from neck 

fiUES? 1 " °' broken surface granular 80 per cent. Mlky 20 per cent 

Elongation of inch sections ".20V'.17 

H. Doc. 508 12 
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No. 7328. 

Marks, ob?is 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
87.000 
38,000 
39.000 
40,000 
41,000 
42.000 
43.000 
81,500 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


• 
Permanent 
set. 

Inch. 

0. 

0. 


Successive 

permanent 

set. 


Remarks. 

i 


Inch. 
0. 
.00010 
.00025 
.00055 
.00095 
.00110 
.00120 
.00125 
.00865 
.00930 
.01010 
.01100 
.01180 


Inch. 
0. 
.00010 
.00015 
.00030 
.00040 
.00015 
.00010 
.00005 
.00740 
.00065 
.00080 
.00090 
.00080 


Inch. 
0. 
0. 


Initial load. 




























Elastic limit. 


















| 










Tensile strength. 













General summary. 

Tensile strength per square inch of original section pounds. . 81. 530 

Elastic limit per square inch of original section do. .. $S,(W 

Elongation per inch after rupture inch.. . 163* 

Elongation per inch under strain at elastic limit do. . . . OOtS 

Reduction in diameter at point of rupture do... .0£ 

Reduction in area after rupture, per cent of original section lt$ 

Position of rupture ".82 from n«l 

Character of broken surface granular, silky spot at circumfereoer 

Elongation of inch sections ". 16*, ", H 



Marks, b is 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7329. 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 

Inch. 
0. 
.00010 
.00025 
.00060 
.00095 
.00115 
.00120 
.00125 
.00970 
.01020 
.01105 
.01175 
01260 


Successive 
elongation 
perinch. 

Inch. 
0. 
.00010 
.00015 
.00035 
.00035 
.00020 
.00005 
.00005 
.00845 
.00050 
.00085 
.00070 
.00085 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 • 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37.000 
38.000 
39,000 
40,000 
41,000 
42,000 
77.450 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 

Elastic limit. 
Tensile strength. 














































'; "" --,———— 





General nummary. 

Tensile strength per square Inch of original section pounds. . 77. ^ 

Elastic limit per square inch of original section do. . . S7, W 

Elongation per inch after rupture inch.. . 1TS0 

Elongation perinch under strain at elastic limit do... .00*25 

Reduction in diameter at point of rupture do. . . . Q& 

Reduction in area after rupture, per cent of original section 16.9 

Position of rupture ".98 from n«* 

Character of broken surface granular SO per cent, silky 20 per cent 

Elongation of inch sections *. . ".IS*, "J" 
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Marks, o b is 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



No. 7330. 



Applied 

loads per Elongation 
square per Inch, 
inch. ! 


Successive 
elongation 
per Inch. 


Pe TJ nen, !p"nnanem 

M1, | set. 


Remarks. 


Pound*. ' Inch. 
1,000 0. 
5.000 i .00010 
10,000 ' .00030 


Inch. 

0. 
.§0010 
.00020 
.00035 
.00040 
.00005 
.00005 
.00815 
.00060 
.00095 
.00110 
.00080 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 
Tensile strength. 


•20,000 1 .00065 






30,000 .00105 






31.000 .00110 






32, 000 . 001 15 






33,000 .00930 




34,000 < .00990 






35,000 ' .01085 






36,000 | .01195 






37,000 1 .01275 






70,450 1 















General summary. 

Tensile strength per square inch of original section pounds. . 70, 450 

Elastic limit per square inch of original section do. . . 32, 000 

Elongation per inch after rupture inch.. . 1900 

Elongation per inch under strain at elastic limit do. . . .00115 

Reduction in diameter at point of rupture do. . . . 055 

Reduction in area after rupture, per cent of original section 20. 5 

Position of rupture 1". 10 from neck 

Character of broken surface granular 60 per cent, silky 40 per cent 

Elongation of inch sections ".19*, ".19 



• No. 7341. 

Marks, o b 15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Successive 
elongation 
I>erinch. 


Permanent 
set. 


Successive 

permanent 

set. 

Inch. 

0. 

0. 


Remarks. 


Pound*. 
1,000 
6,000 
10,000 
20,000 
80,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 


Inch. 
0. 

.00010 
.00035 
.00070 
.00105 
.00150 
.01025 
.01125 
.01215 
.01300 
.01400 


Inch, 
0. 
.00010 
.00025 
.00035 
.00035 
.00045 
.00675 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 
















.00100 






.00090 
.00085 
.00100 














| 79,900 






Ten«Ue strength. 


• 


........ ,. ( 





General summary. 

Tensile strength per square inch of original section pounds . . 79, 900 

Elastic limit per square inch of original section do... 89,000 

Elongation per inch after rupture inch . . . 2250 

Elongation per inch under strain at elastic limit do. . . . 00150 

Reduction in diameter at point of rupture do. . . .075 

Reduction in area after rupture, per cent of original section 27.4 

Position of rupture 1" from neck 

Character of broken surface granular 40 per cent, silky 60 per cent 

Elongation of inchsections ".24*, ".21 
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No. 7358. 

Marks, gg* 15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loaosper 

square 

inch. 


Elongation 
per Inch. 

Inch. 
0. 
.00010 
.00035 
.00065 
.00105 
.00120 
.01010 
.01100 
.01150 
.01250 
.01355 


Successive 
elongation 
per inch. 


Pennanentl^^fJ Remarkfc 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
73,900 


Inch. 
0. 

.00010 
.00025 
.00030 
.00040 
.00015 
.00890 
.00090 
.00050 
.00100 
.00105 


Inch. 1 Inch. 
0. 1 0. 
0. | 0. 


Initial load. 


1 




1 


1 


i 


Elastic limit. 
























1 






1 






Tensile strength. ' 











General summary. 

Tensile strength per square inch of original section pounds.. 73,» 

Elastic limit per square inch of original section do... 35, OK 

Elongation per inch after rupture inch.. .flos 

Elongation per inch under strain at elastic limit do... .COL* 

Reduction in diameter at point of rupture do... .ik : 

Reduction in area after rupture, per cent of original section 3G.T 

Position of rupture ".85 from nee* 

Character of broken surface fine granular 80 per cent, silky 70 per cen< 

Elongation of inch sections "jOk'^t* 

No. 7359. 

Marks, § b 15 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loans per 

square 

inch. 


Elongation 
per inch. 


Successive p ormonan » 
elongation | Ier ™} nent 
perinch. 8el * 


Successive 

permanent 

set. 


Remarks. ] 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
38,000 
39,000 


Inch. 

0. 

.00010 
.00030 
.00060 
.00100 
.00135 
.00140 


Inch. 

0. 
.00010 
.00020 
.00030 
.00040 
.00035 
.00006 
.00460 
.00215 
.00050 
.00085 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 1 

1 












I 






l 






Elastic limit. i 


40,000 1 .00600 
41,000 | .00815 
42.000 1 .00*65 
43,000 .00950 
14,000 .01100 






/ 


, 




****** 1 


| 








. 00150 






( 


86.000 








Tensile strength. 











General tnunmarj/. 

Tensile strength per square inch of original section pounds. . 86, ft* 

Elastic limit per square inch of original section do. . . S9, W 

Elongation per inch after rupture inch . . . H* 

Elongation per inch under strain at clastic limit do. . . .001* 

Reduction in diameter at point of rupture do. . . -^ 

Reduction in area after rupture, per cent of original section &* 

Position of rupture ".75 from neci 

Character of broken surface granular, silky spot at clrcumferentf 

Elongation of inch sections W .15*,' J < 
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No. 7246. 

Marks, ? 5 R 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per lnch. # 


Successive 
elongation 
per inch. 


Permanent 
set. 

Inch. 

0. 

0. 


Successive 

permanent 

set. 

Inch. 
0. 
0. 


Remarks. 


Pound$. 

1,000 

5,000 

10,000 

20,000 

30,000 

as, ooo 

88,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
68,500 


Inch. 
0. 

.00020 
.00040 
.00080 
.00115 
.00140 
.00150 
.00155 
.01310 
.01350 
.01450 
.01600 
.01800 


Inch. 
0. 

.00020 
.00020 
.00040 
.00035 
.00025 
.00010 
.00005 
.01155 
.00040 
.00100 
.00150 
.00200 


Initial load. 

Elastic limit. 
Tensile strength. 























































General summary. 

Tensile strength per square inch of original section # pounds.. 68,500 

Elastic limit per square inch of original section do... 39,000 

Elongation per Inch after rupture inch . . . 8350 

Elongation per inch under strain at elastic limit do. . . . 00155 

Reduction in diameter at point of rupture do. . . .185 

Reduction in area after rupture, per cent of original section 59.8 

Position of rupture 1 ". 18 from neck 

Character of broken surface silky, cup shaped 

Elongation of inch sections ".22, ".45* 
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Reooil Mechanism of Driggs-Seabuky 15-Pounder Gun No. 12. 

The attachments used in making the tests consisted of two eyebars 
engaging the trunnions, a breech plug with a 3-inch stem extending 
beyond the breech of the gun, and three filling pieces fitted to the 
bore of the recoil cylinder. These were secured to the testing 
machine by gripping the eyebars at points beyond the muzzle of the 
gun, while at the other end the stem of the breech plug was gripped 
in the opposite hydraulic jaws of the machine. The springs in the 
recoil cy finder were removed and three special filling pieces were 
substituted therefor. When the gun was tested in firing position all 
three filling pieces were used; in recoil position only one piece was in 
place in the'cylinder. 

Tensile stresses were applied in an axial direction to the gun by 
pulling on the attachments, the reaction being taken up by the recoil 
mechanism. 

Photographs show the gun in the testing machine, and on these 
prints are sketched the location of the gauged lengths on which obser- 
vations were made. 

The tests began with a series of loadings up to 40,000 pounds, after 
which the loads were increased to a maximum of 60,000 pounds, the 
gun being in firing position at the time. These loadings were followed 
by observations made with the gun in recoil positioiy. 

In the first test, the gun being in firing position as regards the 
relative positions of the oscillating slide and the sleeve, but bottom 
side up on account of gaining access to the parts under examination, 
the observations on gauged length A were made upon the longitudinal 
movement of the gun with reference to a point on the bottom of the 
lug of the sleeve at its rear end. As shown by the details, the move- 
ment of this part of the sleeve lug was ".0235 under a load of 40,000 
pounds tension. 

These measurements on gauged length A were followed by meas- 
urements of the extension of the piston rod, measured over all on 
gauged length B. Measurements on other gauged lengths followed 
in the order in which they appear in the details of the tests. 

Photograph No. 1 shows the extensometer in position on gauged 
length D. On gauged points E to K the micrometer employed was 
secured to a bar mounted over and supported by steel blocks clamped 
to the gun. 

The tabular details show that a movement of point E on the front 
end of the oscillating slide lug occurred in a direction from the axis of 
the gun, while at point F, at the rear end of the same lug, the movement 
was toward the axis of the gun. Similarly, on gauged points G and 
H the sleeve lug showed an overturning movement, point H moving 
away from the gun, point G toward it. 

After measurements on gauged length K were completed the gun 
was rotated 180 degrees, and tnus brought right side up. Measure- 
ments across from cheek to cheek of the oscillating slide at three 
places — gauged lengths L, M, and N — were now taken. At L and M 
the cheeks moved outward when loads were applied, whereas at N the 
movement was toward the gun, the slides closing inward. Longitu- 
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dinal movements were observed on gauged lengths O and P, represent- 
ing the movements at points on the slide directly over each trunnion. 
Up to this time the loads had not been above 40,000 pounds. 

rlow they were increased to a maximum of 60,000 pounds, and obser- 
vations continued, returning over the same gauged lengths as before 
used, the gun remaining i» firing position as before. When gauged 
length O was reached, observations were made on descending load*, in 
addition to the measurements taken under increments of ascending 
stresses, and frequently thereafter readings were taken under botL 
directions of loading. It was shown that the movements of the .sev- 
eral places on the recoil mechanism did not follow the same path> 
under ascending and descending stresses. Taking for example the 
gauge readings on length O, it win be seen that under ascending stresses 
for equal increments of load, there were fairly proportional movement 
of the slide, but when the loads were diminished there was a marked 
lag in the recovery of the slide. Increasing the load from 50,0 hi to 
60,000 pounds, there was an increase in the total movement of "0.O141. 
but upon return to 50,000 pounds the recovery of the slide was only 
"0.0003, this lag in recovery continuing throughout the time of unload- 
ing. This behavior is attributed to rrictional resistance between the 
moving parts of the mechanism. 

Movements over the ends of the piston rod, gauged length B. 
showed the same peculiar behavior as above described, pertaining- to the 
oscillating slide. Measurements on the several gauged lengths, taken 
when the gun was in recoil 1 position, showed the total and relative 
movements of thf narts are modified according to the position of 
the gun. This lag in recovery is apparently not materially changed 
by the duration ot time. Observations on gauged length *D, under 
descending loads, in which the reduced loads are left acting for inter- 
vals of five to ten minutes, showed the recovery in total movement 
remained practically unchanged after the first readings were taken. 
until the total load had been reduced to about 22,000 pounds, when 
evidence appeared of increased recovery after the lapse of a short 
interval of time. 

The test of the gun and recoil mechanism was followed by a free 
test of the piston, loaded over the same part of its length as when tested 
in the cylinder. In this free test it was found that the piston rod 
elongated the same amount, "0.0172, namely, under 42,800 pounds 
tension that it did in cylinder with the gun in recoil position, under 
a load of 60,000 pounds on the assembled mechanism. Deducting the 
initial load of 1,000 pounds in each case, and it appears that 41,800 
pounds tension on the free piston rod caused the same elongation of 
the metal as a load of 59,000 pounds tension on the recoil mechanism, 
a difference of 17,200 pounds to be accounted for by the frictional 
resistance of the mechanism. It will be further observed that in the 
free test of the piston the elongation of the metal was the same under 
ascending and descending loads, no lag in resilience being displayed in 
this test. 

The gun was returned to the testing machine for supplementary 
observations, which consisted of determining the resistance of moving 
the gun in the slides from firing to recoil position, and returning to 
firing position, the spring now being in place in the recoil cylinder. 
Finally, the trunnion movements were determined, measuring from 
fixed blocks clamped to the gun to points on the trunnion?. On the 
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right trunnion the micrometer was attached to the trunnion at its cen- 
ter; on the left trunnion the micrometer was attached to the smaller 
projecting hub. 

Diagrams 1 to 5 graphically show certain of the movements observed. 

No. 10279. 

Gun in Firing Position. 

On gauged length A, from bottom of sleeve at rear end of lug to 
fixed block on gun. 



Applied 
If m ds. 



Pounds. 

1.000 

3,000 

5,000 

7,000 

10,000 

12,000 

15,000 

17,000 

20,000 

22,000 

25.000 

27,000 

30,000 

32,000 

35,000 

37,000 

40,000 



Gauge r 


eadings. 


Remarks. 


Direct 
movement. 


Set. 


Inch. 


Inch. 




0. 


0. 




.0010 
.0021 






.0007 


.0034 


.0008 




.0051 


.0009 




.0064 


.0009 




.0083 


.0010 




.0093 


.0010 




.0112 


.0010 




.0125 


.0010 




.0141 


.0010 




.0154 


.0010 




.01?2 


.0011 




.0184 




■ 


.0202 




.0011 


.0215 






.0235 


.0011 



On gauged length B, over ends of piston rod: 



1,000 

5,000 

10.000 

20,000 


0. 
.0006 
.0022 
.0041 













[Change in extremity of gauged length.] 



30,000 


.0005 


-.0070 


40,000 


.0036 


-.0070 | 


40,000 


.0036 


-.0070 ' 



On gauged length C, from bottom of oscillating slide, front end of 
lug, to fixed block on gun: 



1,000 


0. 
.0038 
.0093 
.0149 
.0205 


j 


10.000 
2»>. 000 
3O.000 
40,000 


i 


1 


1 


a i 



On gauged length D (difference of A and C), from bottom of sleeve, 
rear end of lug, to front end of lug on oscillating slide: 



1,000 
10,000 
20,000 
30,000 
40,000 


V 
.0002 
.0000 

—.0005 












-.0009 


-.0001 



Digitized by VjOOQIC 



192 RECOIL MECHANISM 15-POUNDER GUN NO. 12. 

On gauged point E, over front end of lug of oscillating slide. 



Gauge readings. 



Applied j- 

loads. Direct I 

movement.' 



Remarks. 



Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
40.000 


Inch. 

0. 
.0037 
.0073 
.0107 
.0136 
.0137 


Inch. 


t 








Shows a movement of gauged point from the axis of the | 




1 gun. t 


.0005 
.0004 


l 



On gauged point F, over rear end of lug of oscillating slide. 



1,000 


0. 


10,000 


-.0021 


20,000 


-.0040 


30,000 


-.0056 


40,000 


-.0072 



-.0002 



Shows a movement of the gauged point toward the axis 
of the gun. 



On gauged point G, over front end of lug of sleeve. 



1,000 


0. 


10,000 


-.0010 


20,000 


-.0024 


30,000 


-.0036 


40,000 


-.0048 



I Shows a movement of the gauged point toward the axis 
of the gun. 



On gauged point H, over rear end of lug of sleeve. 



1,000 
10,000 
20,000 
30.000 
40,000 


0. 
.0018 
.0037 
.0055 


1, 




I 




1 


Shows a movement of the gauged point from the axis of 




the gun. 


.0073 


°- 1 





On gauged point I, over rear end of cylinder. 



1.000 

io;ooo 

20,000 

30,000 

* 40,000 


0. 
.0054 
.0106 
.0160 
.0218 








1 






—.0002 



On gauged point J, over front end of piston rod. 



1,000 I 0. 
10,000 . .0055 



20,000 
30,000 
40,000 



.0115 
.0161 
.0215 



—.0002 



I Shows a movemeut of the gauged point from the axis of 
the gun. 



On gauged point K, over rear end of piston rod. 



1,000 
10.000 
20.000 
30,000 
40.000 
40,000 


0. 
.00G3 
.0107 
.0155 
.0220 
.0225 




Shows a movement of the gauged point from the axis of 
the gun. 

Repeated. 








—.0006 
—.0005 
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Gun rotated so as to be right side up. 
On gauged length L, across top of oscillating slide at rear end. 



Applied 
loads. 


Gauge readings. 




Direct 
movement. 


Set. 


Remarks. | 

| 

1 


Pounds. 
1,000 
10,000 
20.000 
30,000 
40.000 
40,000 


Inch. 

0. 

.0378 
.0540 
.0636 
.0685 
.0682 


Inch. 






' 




( 




| 


—.0020 
—.0013 


! 



On gauged length M, across top of oscillating slide midway of slide. 



1,000 
10,000 
20,000 
30.000 
40,000 
10,000 


0. 
.0022 
.0280 
.0348 
.0399 
.0183 




Repeated. 










.0007 



On transverse gauged length N, across front of oscillating slide. 



1,000 ! 


0. 

.0009 
.0014 
.0015 
.0016 


L 


10.000 I 




20,000 t 




80,000 ' 


|j 


40,000 


—.0002 

1 



Shows a movement of gauged points toward each other, 
slides closing in. 



On longitudinal gauged length O, from right cheek, abreast the 
trunnion, of oscillating slide, to fixed block on gun. 



1,000 


0. 




Repeated. 
Repeated. 


10,000 .0128 
20,000 ' -0282 






80,000 
40,000 
40,000 
40,000 


.0489 
.0585 
.0603 
.0590 




.0016 
.0014 
.0010 



On longitudinal gauged length P, from left side, abreast the trun- 
nion, of the oscillating slide, to fixed block on gun. 



1,000 
10,000 
20,000 
80,000 
40,000 


0. 
.0176 
.0889 
.0498 
.0685 












.0008 



On gauged length L. 



1,000 
10.000 
20,000 
80,000 
40,000 
50,000 

eo,ooo 


0. 

.0875 
.0541 
.0642 
.0693 
.0738 
.0790 














.6669 
.0013 
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On gauged length M. 



Applied 
loads. 


Gauge readings. 




Direct 
movement. 


Set. 


Remarks. j 


Pounds. 

1,000 

10,000 

20,000 

30,000 


Incfi. 

0. 
.0189 
.0285 
.0355 
.0409 
.0455 
.0498 


Inch. 
















40,000 
50,000 
60,000 




1 






.0006 


i 



On gauged length N. 



1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
60,000 


0. 

-.0011 
-.0016 
-.0017 
-.0018 
-.0018 
-.0007 
-.0013 
-.0007 








• 




Repeated. 








0. 


0. 


Repeated. 



On gauged length P. 



1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 


0. 
.0187 
.0345 
.0488 
.0635 
.0775 
.0914 








' 










.0010 



On gauged length O. 



1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 

1,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 


0. 
.0105 
.0255 
.0400 
.0549 
.0694 
.0835 

'.0817 
.0701 
.0370 
.0006 

0. 
.0104 
.0260 
.0899 
.0540 
.0685 
.0827 
.0825 
.0821 
.0810 
.0694 
.0357 




















1 




i 


i 


I 




1 
















i 








1 






















-.0015 
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Gun rotated, put back into first position, bottom side up. 
On point J, over front end of piston rod. 



Gauge readings. 



| Direct ' 
movement. 



Pouwif. I 


Inch. 


1,000 


0. 


10,000 


.0077 


20,000 1 


.0143 


30,000 


.0202 


40,000 ' 


.0253 


50,000 1 


.0300 


60,000 j 


.0347 



Set. 



Inch. 



.0038 



Remarks. 



On point K, over rear end of piston rod. 



1,000 


0. 
.0072 
.0120 
.0176 
.0244 
.0312 
.0384 






10,000 
20,000 
30,000 
40,000 
60,000 
60,000 












—.0014 



On point I, over rear end of cylinder. 



1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 


0. 






.0066 
.0111 
.0168 
.0225 
.0281 
.0338 














-.0004 



On point H, over rear end of lug of sleeve. 



1,000 


0. 






10,000 


.0018 
.0034 
.0065 
.0073 




20,000 




30,000 




40,000 




60,000 


.0091 
.0110 
.0110 
.0109 
.0108 
.0090 
.0049 




60,000 




50,000 




40,000 




30,000 




20,000 




10,000 


0. 



On point G, over front end of lug of sleeve. 



1,000 
10.000 
20.000 
80.000 
40,000 
60,000 
60,000 


0. 1 




-.0005 


-.0008 | 


—.0013 


-.0021 


-.0026 


-.0080 0. 
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On point F, over rear end of lug of oscillating slide. 



Gauge readings. 



Applied 
loads. 




Remarks. 



On point E, over front end of lug of oscillating slide. 



i 



1,000 
10,000 
20,000 

so.ooe 

40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 



a 

.0042 i 

.0078 ; 

.0114 

.0145 ! 

.0174 I 

.0203 

.0200 

.0197 ! 

.0192 : 

.0171 , 

.0099 .0003 



On gauged length D (difference of A and C). 



1,000 


a 


10,000 


—.0002 


20,000 


-.0006 


80,000 


-.0014 


40,000 


-.0021 


50,000 


-.0026 


60,000 


-.0031 



-.0006 



On gauged length C, from bottom of oscillating slide, front end of 
lug, to fixed block on gun. 



1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
80,000 
20,000 
10,000 


0. 
.0038 
.0088 
.0142 
.0191 
.0245 
.0293 
.0294 
.0296 
.0296 
.0249 
.0130 


1 























.0004 
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On gauged length A, from bottom of sleeve, rear end of lug, to 
fixed block on gun. 



Applied 
loads. 


Gauge readings. 


Direct 
movement. 

Inch. 

0. 

.0087 
.0091 
.0150 
.0216 
.0267 
.0825 
.0826 
.0326 
.0827 
.0275 
.0143 


Set 


Pounds. 
1,000 


Inch. 


10,000 




20,000 





1 80,000 




40,000 




50,000 




60,000 




50,000 




40,000 
30,000 
20,000 
10,000 









.0008 




On gauged length B, over ends of piston rod. 



1 1,000 i 


0. 




fl 


1 10,000 


.0023 
.0046 
.0074 
.0099 
.0128 
.0158 
.0157 
.0155 
.0154 
.0125 
.0060 
.0158 




20,000 




30,000 




40,000 




50,000 




60,000 




! 50,000 . 




40,000 1 
80,000 , 
20,000 
10,000 
60,000 1 








0. 
0. 



Gun in recoil position, right side up. 
On gauged length L, across top of oscillating slide, rear end. 



Applied 
loads. 

Pounds. 
1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 

Micromet 
1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 

60,000 
60,000 
40,000 
80,000 
20,000 
10,000 


Gauge readings. 


> 
Remarks. 


Direct 
movement. 


Set. 


Inches. 
0. 

.0071 

.0067 

.0091 

.0078 

.0047 

.0015 

-.0025 

-.0106 

-.0246 

-.0225 

-.0172 

er reset. 

0. 

.0045 
.0071 
.0086 
.0094 
.0098 
.0084 

.0082 
.0045 
-.0084 
-.0167 
-.0148 
-.0094 


Inches. 


+ readings indicate outward movement. 
— readings indicate inward movement. 

After 1 minute. 























-.0091 






















-.0018 
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On gauged length N, across front of oscillating slide. 



Gauge readings. 



Applied 
load*. 


Direct 
movement 


1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 


.0 

.0139 
..0261 
.0370 
.0472 
.0668 
.0661 


60,000 
50,000 
40,000 
30,000 
20,000 
10,000 


.0666 
.0614 
.0536 
.0395 
.0278 
.0154 


60,000 




60,000 




60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 




.0652 
.0656 
.0658 
.0658 
.0646 
.0649 



Remarks. 



Closes inward. 



Reading taken after 1 minute. 



.0017 

.0017 
.0007 
.0007 
.0005 
.0014 
.0013 
.0018 
.0008 
.0006 



On gauged length M, across the top of oscillating slide, midway of 
slide. 



1,000 


0. 


10,000 


.0032 


20,000 


.0069 


30,000 


.0107 


40,000 


.0141 


50,000 


.0180 


60,000 


.0213 


50,000 


.0201 


40,000 


.0162 


80,000 


.0078 


20,000 


.0040 


10,000 


.0007 



On longitudinal gauged length O, from right cheek of oscillating 
slide, abreast trunnion, to fixed block on gun. 



10,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 

50,000 
40,000 
80,000 
20,000 
10,000 
60,000 


0. 
.0121 
.0309 
.0494 
.0667 
.0831 
.1007 

.1001 
.0990 
.0931 
.0668 
.0334 
.1020 


1 




| 










•*••••• i 


j 


:::::::::::: ■ 


• 


-.6616 » 
-.0011 1 
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On gauged length P, from left cheek of oscillating slide, abreast 
trunnion, to fixed block on gun. 



.Applied 
loads. 


Gauge readings. 


* 

Remarks. 


Direct 
movement. 


Set. 


Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 

50,000 


Inch. 
0. 


Inch. 




.0187 





.037a 
.0545 
.0712 
.0879 
.1038 












.108ft 




40,000 .1029 

\ 80,000 .1002 

20,000 -0729 






::;::::::::: 


10,000 


.0409 


0. 



Gun rotated 180°, and into position, bottom side up. On gauged 
point E, over front end of lug of oscillating slide. 



1,000 


0. 
.0073 
.0134 
.0194 
.0250 
.0302 
.0353 
.0347 
.0338 
.0832 

..0257 
.0160 




Movement takes place from the axis of the gun. 


10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50.000 
40,000 
80,000 
20,000 
10,080 
















::::::::::::i 






.0030 



On gauged point F, over rear end of lug of oscillating slide. 



1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 


0. 

-.0012 
-.0027 
-.0047 
-.0062 
-.0076 
-.0090 




Movement is toward axis of gun. 


• 












.0 



On gauged point G, over front end of lug of sleeve. 



1,000 


0. 
.0012 
.0025 
.0043 
.0058 
.0072 
.0085 




Movement is toward axis of gun. 

* 


10,000 




20,000 




30,000 




40,000 




50,000 




60, 0W 


.0 



On gauged point H, over rear end of lug of sleeve. 



1,000 


0. 
.0022 
.0038 
.0054 
.0067 
.0080 
.0096 
.0095 
.0094 
.0090 
.006H 




Movement is from axis of gun. 


10,000 
20,000 






80.000 




40,000 
50,000 






60,000 




60,000 




40,000 
30,000 






20,000 
10.000 




.0040 


.0001 
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On gauged point I, over rear end of cylinder. 



Applied 
Toads. 


Gauge readings. 


1 


Direct 
movement. 


Set. 


Remarks. 


Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 


Inch. 

0. 
.0069 
.0142 
.0211 
.0279 
.0344 
.0402 
.0397 
.0393 
.0367 
.0220 
.0067 


Inch. 












' i 














Movement is from the gun. 














"""-."OOOT** 





On gauged point K, over rear end of piston rod. 



1,000 

10,000 
20,000 
30,000 
40,000 
50,000 
60,000 


0. 
.0068 
.0139 
.0207 
.0271 
.0339 
.0402 
















-.0013 



On gauged point J, over front end of piston rod. 



1,000 

10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

10,000 
20,000 
30,000 
40,000 


0. 
.0002 
.0111 
.0290 
.0381 
.0470 
.0555 
.0540 
.0524 
.0502 
.0356 
.0191 

.0102 
.0201 
.0801 
.0382 


1 










1 




1 








| 













Movement from the gun. j 




1 


.0008 


I 










.0007 





On gauged length A, from bottom of sleeve at rear end of lug to 
fixed block on gun. 



1,000 

10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
80,000 
20,000 
10,000 


0. 
.0055 
.0120 
.0185 
.0250 
.0315 
.0378 
.0380 
.0380 
.0375 
.0271 
.0150 
























.0012 
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On gauged length C, from bottom of oscillating slide, front end of 
lug, to fixed block on gun. 



A £T 


Gauge readings. 


« 

Remarks. 


Direct Sftt 
movement OT * 


Doundt. Inch. 
1,000 ! 0. 


Inch. 


i 


10,000 i .0041 
20.000 • -OOflO 






90,000 
40,000 
60,000 
60,000 
50,000 
40,000 
80,000 
20,000 
10,000 


.0138 
.0180 
.0225 
.0273 
.0274 
.0275 
.0276 
.0196 
.0108 


















.0015 



On gauged length D (difference of A and C), from bottom of sleeve, 
rear end of lug, to front end of lug of oscillating slide. 



1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 

60,000 
60,000 
50,000 
50.000 
40,000 
40,000 
80,000 
80,000 
25,000 
25.000 
25,000 
22,000 
22,000 
20,000 
20,000 
18,000 
18,000 
15,000 
12,000 
10,000 
8,000 
6,000 
4,000 
2,000 
1,000 

1,000 



0. 

-.0013 
-.0060 
-.0052 
-.0070 
-.0002 
-.0110 

-.0113 
-.0113 
-.0112 

-.0111 ; 

-.0106 | 

-.0106 

-.0104 I 

-.0103 I 

-.0003 I 

-.0090 i 

-.0090 

-.0088 

-.0062 

-.0080 

-.0077 

-.0077 

-.0073 

-.0068 

-.0056 

—.0048 

-.0041 

-.0032 

-.0025 

-.0016 



Movement is one of approach of extremities of gauged 
length to each other. 



After 5 minutes. 
After 10 minutes. 

After 5 minutes. 

After 5 minutes. 

After 5 minutes. 

After 5 minutes. 
After 10 minutes. 

After 5 minutes. 

After 5 minutes. 

After 3 minutes. 



-.0009 
-.0005 



8et after resting 15 hours. 



On gauged length B, over ends of piston rod. 



.1,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
50,000 
40,000 
80,000 
20,000 
10,000 
60,000 


0. 

.0026 
.0055 

.0088 
.0112 
.0143 
.0172 
.0171 
.0170 
.0161 
.0109 
.0055 
.0175 


























.0008 
.0003 
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No. 10282. 

Observations for elongation of piston rod in special straining fixture. 
Piston removed from the recoil cylinder and tested alone in special 
fixture. 
On gauged length B, over ends of piston rod. 




Gauge readings. 



Remarks. 



Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 


Inch. 
0. 
.0016 
.0037 
.0058 
.0079 
.0099 
.0119 
.0140 
.0160 
.0172 

.0121 


Inch. 


1 















i 






90,000 






35,000 






40,000 






42,800 
30,000 










20,000 
10,000 
1,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,800 
40,000 
35,000 
30,000 
20,000 
10,000 

30,000 
40,000 
45,000 
50,000 
55,000 
60,000 

1,000 
60,000 

1,000 


.0080 
.0039 










.0001 




.0039 
.0080 
.0121 
.0140 
.0161 
.0172 
.0161 
.0141 
.0121 
.0080 
.0040 

.0121 
.0161 
.0183 
.0203 
.0224 
.0245 


























' 














.0001 










:::::::::::: 




.0001 


.0245 


.6661 
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Gun returned to testing machine for supplementary observations. 

Gun in firing position, bottom side up. Counter recoil springs in 
the cylinder. Observations of resistance of moving gun into recoil 
position and return. 



Resistance. 


Travel of 
gun. 


Remark*. 


Pounds. 


Inches. 




300 


0. 


Initial load. 


2,la0 


.50 




2,400 


1.00 




2,460 


1.50 




2,620 


2.00 




2,800 


2.50 




3,060 


3.00 




3,280 


3.50 




3,470 


4.00 




3,780 


4.50 




1 4,200 

\ 


4.86 


N 


1 1,980 


4.50 




! 1.820 


4.00 




' 1,640 


3.50 




1,420 


3.00 




1.360 


2.50 




1,100 


2.00 




940 


1.50 




630 


1.00 




410 


.50 




2,150 


.50 




2,380 


1.00 




2,510 


1.50 




2,610 


2.00 




2,840 


2.50 




3,100 


8.00 


* 


8,340 


3.60 




3,500 


4.00 




3,780 


4.50 




4,250 


4.86 




2,010 


4.50 




1,860 


4.00 


| 


1,710 


3.50 




1,500 


3.00 




1,340 


2.50 




1,160 


2.00 




920 


1.50 




590 


1.00 




340 


.50 
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Gun in firing position. 

Gauge length from fixed block on gun to a point on the left trunnion. 
Steel filling pieces in cylinder, counter recoil springs having been 
removed. 



Applied 
loads. 


Gauge reading. 




Direct 
movement. 


Set. 
Inch. 


Remarks. 


Pounds. 
1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 
.1,000 

1,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 

60,000 
1,000 

60,000 
1,000 

60,000 
1,000 


Inch. 

0. 

.0265 
.0600 
.0877 
.1134 
.1382 
.1510 
.1485 
.1478 
.1421 
.1247 
.0898 


Initial load. 






























.0465 




0. 
.0159 
.0382 
.0560 
.0728 
.0880 
.1041 
.1020 
.0994 
.0958 
.0809 
.0411 


Micrometer reset to zero under initial load. 










































.0002 




.1070 


• 


.0006 




.1067 




.0007 




.1066 




.0007 











Gauged length from fixed block on gun to a point on the center of 
the right trunnion. 



000 


0. 
.0118 
.0305 
.0474 
.0631 
.07d4 
.0939 
.0925 
.0902 
.0871 
.0757 
.0415 




000 1 




000 , 




000 




000 ! 




000 I 




000 ! 




000 1 




000 ' 




000 1 




ooo ! 




000 I 




000 1. 


.0012 


000 1 


.0939 


000 . 


.0006 
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Gun in recoil position. 

Gauged length from fixed block on gun to a point on the center of 
the right trunnion. 



Applied 
loads. 



Gauge readings. 



1 Direct , 
| movement. 



Set. 



Remarks. 



Pounds. 

1,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 

1,000 
60,000 

1,000 
60,000 

1,000 
60,000 
60,000 
60.000 

1,000 



Inch. 

0. 
.0190 
.0418 
.0613 
.0812 
.1012 


Inch. 










.1214 




.1180 




.1139 




.1056 
.0770 
.0429 








.0001 


.1233 


.66i2 


.1238 


.6614 


.i246 


.1251 




.1264 






.0022 



Initial load. 



After 5 minutes. 
After 10 minutes. 



Gauged length from fixed block on gun to point on the left trunnion. 



1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
50,000 
40,000 
80,000 
20,000 
10,000 

1,000 
60,000 
60,000 

1,000 



0. 
.0198 
.0409 
.0611 
.0811 
.1014 
.1215 
.1184 
.1141 
.1064 
.0755 
.0396 



.1227 
.1226 



—.0010 



Initial load. 



After 5 minutQS. 
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No. 10285. 

Free Test of Piston Rod for J5-Pounder Gun, for the Drigg^ 
Seabury Gun and Ammunition Company, Derby, Coxn. 



\*Ki 



$yv 



€ v 



32*T 



Measurements taken by means of a caliper over ends of rod. 

Loads of tension applied to the rod between the head and spherical 
seated nut. Washers with spherical seats used to secure axial direc- 
tion of line of pull. 



Gauge readings. 



Applied 
loads. Direct 

movement, 



Pound*. 
1,000 
ft, 000 
10,000 
20.000 
80,000 
40,000 
60,000 
60,000 
70,000 
80,000 
90,000 
100,000 
110,000 
120,000 
131,966 



Inch. 
0. 
.0014 


Inch. 
0. 


.0035 




.007ft 




.0117 




.0159 




.0198 




.0238 
.0283 


—.0002 


.0324 




.0366 




.0410 
.0451 


—.0002 


.0497 




.0549 


—.0002 




Test discontinued. 

The apparent minus set of " 0002 was attributed to a change in the 
temperature of the caliper arm employed during the progress of the 
test. 
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Driggs-Seabury 15-Pounder Gun No. 12, with Steel Oscillat- 
ing Slide in Lieu of the Bronze Slide. 

Gun in firing position, bottom side up. 

Measurements on gauged length A, oottom of sleeve, rear end of 
lug to fixed block on gun. 



Applied 
loads. 


Gauge readings. 


Remarks. 


Dlrect Rpt 
movement. ocl " 


Pounds. 
1,000 
10,000 
20.000 
SO, 000 
40.000 
50.000 
60.000 
SO. 000 
40.000 
30,000 
20,000 
10,000 
1,000 


Inch. Inch. 
0. 0. 
.0040 


Initial load. 


.0104 


.0164 


.0227 


.0282 


.0340 


.0340 


.0340 j 


.0337 


. 0261 1 


.0133 


0. 







Measurements on gauged length C, from bottom of oscillating slide,, 
front end of lug to fixed block on gun. 



1,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10.000 

1,000 
60,000 

1,000 


0. 
.0030 
.0098 
.0165 
.0225 
.0282 
.0342 
.0342 
.0342 
.0342 
.0265 
.0141 


0. 


Initial load. 
























.0017 


.0356 


.0017 





On gauged length B, over end of piston rod. 



1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 

1,000 


0. 
.0031 


0. 


Initial load. 


.0061 
.0092 
.0124 
.0155 
.0185 
.0185 
.0183 
















.0177 
.0116 
.0059 









| 




t 


.0006 






l 
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Gun rotated 180° and brought right side up. Measurements on 
gauged length L, across top of oscillating slide at rear end. 



Applied 
loads. 



Pounds. 

1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 

1,000 



Direct ! 
movement.! 



Gauge readings. 



Set. 



Inch, ' Inch. 

0. 0. 

.0182 

.0324 | 

.0425 , 

.0496 

.0562 I 

.0608 , 

.0584 1 

.0524 I 

.0428 I 

.0305 ! 

.0199 | 

0. 



Remarks. 



Initial load. 



Measurements on gauged length M. 



1,000 


0. 


10,000 


.0082 


20,000 


.0144 


30,000 


.0184 


40,000 


.0222 


50,000 


.0253 


60,000 


.0284 


50,000 


.0272 


40,000 


.0261 


30,000 


.0173 


20,000 


.0115 


10,000 


.0062 


1,000 







0. Initial load. 



.0005 



Measurements on gauged length N. 



1,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
60,000 
40,000 
30,000 
20,000 
10,000 

1,000 



0. 

-.0020 
-.0065 
-.0103 
-.0127 
-.0151 
-.0172 
-.0175 
-.0168 
-.0144 
-.0113 
-.0072 



.0004 



Initial load. 

Movement inward toward the gun. 
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Iron dog IN JN 4i" x 1" fitted across the cheeks of the 

steel oscillating slide at the rear end, in order to restrict the outward 
movement of the slide at this place. 
Measurements on gauged length N. 



Applied 
loads. 


Gauge readings. 


! 
1 


Direct 
movement. 


Set. 


Remarks. 

I 


Pounds. 

1,000 
10.000 
20.000 
80,000 
40.000 
60,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 

1,000 


Inch. 
0. 

-.0017 
-.0041 
-.0094 
-.0118 
-.0139 
-.0159 
-.0167 
-.0168 
-.0136 
-.0110 
-.0076 


Inch. 
0. 


Initial load. 

Movement inward toward the gun. 






















-.0015 





Measurements on gauged length M. 



1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60.000 
60,000 
40,000 
80.000 
20.000 
10,000 

1.000 


0. 
.0080 
.0088 
.0068 
.0070 
.0089 
.0109 
.0092 
.0066 
.0020 
.0002 

-.0006 


0. 


Initial load. 






















-.0002 





Gauged length L inaccessible on account of the presence of the 
iron dog. 

Gun rotated 180° and brought bottom side up. Iron dog still in 
place. 

Measurements on gauged length B, over ends of piston rod. 



1.000 
10.000 


0. 
.0081 
.0066 
.0099 

.0130 
.0163 
.0192 
.0192 
.0189 
.0163 
.0106 
.0051 


0. 


Initial load. 


20,000 




80,000 




40.000 




50,000 




60.000 




60,000 




40,000 




80,000 




20.000 




10.000 




1,080 


.0003 







H. Doc. 508 14 



Digitized by VjOOQlC 



210 RECOIL MECHANISM — 15-POUNDEB GUN NO. 12. 

Screw jacks under rear end of slide. 



Gauge readings. 



Applied 
loads. 



Pounds. 

1,000 
60,000 
60,000 

1,000 



Direct 
'movement. 



Inch. 



.0205 
.0207 



Set. 



Inch. 
.0005 



Remarks. 



.0007 



Slide and eye-bar fixtures jarred with hammer. 



Iron dog removed. 

Slide lubricated with Albany grease and graphite. 



1,000 
60,000 

1,000 
60,000 

1,000 




.0008 




.0212 


.0008 


.0213 


.0008 





Iron dog returned to place. 



1,000 
60,000 

1,000 
60,000 
60,000 

1,000 
60,000 

1,000 





.0008 


. 0215 . 




1 


.0008 


.02i5 !. 




. 0217 - 


j 


.0008 


-.0031 1. 




-.0244 



Lug on slide jarred with hammer. 

Lug on slide jarred continuously while load wasadvanced. 
Micrometer evidently disturbed in its position. 



Suspension sling of crane lowered and screw jacks put under trun- 
nions and a part of the weight of the gun carried by the jacks. 



1,000 
60,000 
60,000 




-.0246 


-.0036 
-.0038 







Muzzle of gun raised by a screw jac k. Jacks removed Irom 
under trunnions. 



Jack removed and part of weight of gun carried by suspension sling 
of crane. 

Recoil cylinder opened and packing removed. 
Again assembled and test resumed. 



1,000 
60,000 




-.0248 


-.0045 
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Simultaneous readings taken are gauged lengths A 1 and B. Gauged 
length A 1 established from fixed block near rear end of recoil cylinder 
to rear end of lug of sleeve. 



Applied 
load*. 



Ptntwls. 

1,000 
10,000 
20,000 
40,000 
GU.OOO 
70,000 

1.000 
72,000 

1,000 



Gauge readings. 



On A'. 



OnB. 



Remarks. 



Inch. 


Inch. 


0. 


0. 


.0061 


.0031 


.0141 


.0066 


.0288 


.0138 


.0420 


.0206 


.0701 


.0232 


.0228 


0. 


.0879 


.0241 


.0388 


0. 



Micrometers reset at zero. 



Recoil Mechanism of Driggs-Seabury Fifteen-Pounder Gun, 

No. 12. 

supplementary test with reenforced cast-steel sleeve and 
reenforced bronze oscillating slide. 

The sleeve was reenforced by additional metal, gusset shaped, at the 
root of the lug. The oscillating slide had a ribbed steel cap across the 
top and a steel lug brace on the bottom side. 

Gauged lengths designated by the letters before used in the tests 
with this gun refer to the same places on the gun. The new gauged 
length Q was established to show the movement of the slide within 
itself, and was defined at one extremity on the front end of the lug, 
and at the other end on a strap which was bolted to the sides of the 
slide at the rear end. 

The tests were made in the order in which the details are reported. 
Following the methods of previous tests, loads were applied in suc- 
cessive increments up to 60,000 pounds tension, and then observing 
the resilience as the loads were successively reduced. 

In the present tests, observations on gauged length A showed an 
extension of ".0090, against ".0340 in the earlier test, indicating appar- 
ently a greater degree of rigidity in the reenforced steel sleeve over 
the ordinary bronze sleeve. 

On gauged length C a greater movement was observed than in the 
previous test, a part of which excess was attributed to the greater 
strains developed in the piston rod and the remainder to the slide itself. 
The net movement of the piston rod, gauged length B, was found to 
be ".0210 to ".0211, against ".0179 of the previous test. Special treat- 
ment in the earlier test had been the means of obtaining a higher 
extension. This comparison, however, refers to the ordinary state of 
the mechanism. 

In recoil position, during the present test, the total extension of 
the piston was ".0197 to ".0201. 

On a gauged length from corner to corner of the rear lower end of 
the slide, a movement of ".123 and ".115 was found when the gun was 
in tiring and recoil positions, respectively. This movement took place 
in an outward direction. 
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After tests in the firing and then in the recoil position of the eon, 
the gun was returned to firing position and simultaneous readings 
taken on gauged lengths A ana B. Loads were increased until the 
extension of tne piston rod indicated that 60,000 pounds tension hid 
reached that part, which occurred when a load of about 69,000 pounds 
was on the mechanism. Loads were increased to 72,000 pounds ten- 
sion, the maximum stress of the preceding test. 

No. 10305. 

Gun in firing position, bottom side up. 

On gauged length A, bottom of sleeve, rear end of lug, to fixed 
block on gun. 



Applied 
load 8, 


Gauge readings. 


Direct 
movement. 


Set. 


Pounds. 

1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 
60,000 

1,000 

1,000 

60,000 

1,000 


Inch, 

0. 

.0010 
.0027 
.0040 
.0059 
.0074 
.0090 
.0090 
.0089 
.0066 
.0044 
.0024 


Inch, 
0. 






















.0001+ 


.0090 


.0002 
0. 




.0090 


.0001 





Remarks. 



Initial load. 



After one-half hour rest. 



On gauged length C, from bottom of oscillating slide, front end of 
lug, to fixed block on gun. 



1,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 
60,000 

1,000 
60,000 

1,000 



0. 
.0055 


0. 


.0110 




.0162 




.0212 




.0257 




.0304 




.0304 




.0300 




.0215 




.0147 




.0078 






.0008 


.0307 






.0008- 


.0313 






.0009 



Initial load. 
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Applied 
loads. 


Gauge readings. 


Remarks. 


Direct 
movement. 


Set 


Pounds. 

1,000 
10,000 
20,000 
80.000 
40,000 
60,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 

1,000 
60,000 

1,000 
10.000 
20,000 
80,000 
40,000 
60,000 
60,000 
60,000 
40,000 
30,000 
20,000 
10,000 

1,000 


Inch. 

0. 

.0082 
.0066 
.0101 
.0186 
.0169 
.0204 
.0202 
.0197 
.0186 
.0066 
.0036 


Inch. 
0. 


Initial load. 






















-.0006 


.0204 


-.0006 


.0026 
.0063 
.0095 
.0132 
.0167 
.0202 
.0199 
.0186 
.0127 
.0078 
.0088 






















-.0009 





On a gauged length across rear, lower (when gun is in natural posi- 
tion) corners of the oscillating slide. 



1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 

1,000 


0. 
.021 
.045 
.067 
.067 
.106 
.128 
.122 
.120 
.108 
.071 
.035 
.0 


0. 


Initial load 



























On gauged length Q, from bottom of oscillating slide, front end of 
lug, to strap fixed to rear end of slide, and encircling the recoil cylin- 
der, showing movement of the slide within itself. 



1,000 
10,000 
20,000 
80,000 
40,000 
60.000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 

1,000 
60,000 

1,000 
60,000 

1,000 


0. 

-.0046 
-.0091 
-.0129 
-.0162 
-.0198 
-.0219 
-.0217 
-.0200 
-.0162 
-.0105 
-.0046 


0. 


Initial load. 

Movement on overturning one, toward the rear. 
























+.0003 


-.0216 


+.0007 


-.0217 


+\6o6o 





Digitized by VjOOQIC 



214 



BECOIL MECHANISM 15-POUNDER GUN NO. 12 



Gun in position at half recoil. 
One 2£" special filling piece in the cylinder, 
on gauged length Q. 



Measurements taken 



(iauge readings. 



Applied 
loads. 

Pounds. 
1,000 
10,000 




set. 



Inch. 
0. 




Direct 
movement. 


Remarks. 


Inch. 

i o. 

-.0043 
' -.0095 

-.0140 
1 -.0176 
1 -.0211 
1 -.0240 
' -.0237 
.0227 
1 -.0192 
I -.0181 

-.0078 


Initial load. 


20,000 






30,000 






1 40,000 






50,000 






60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 
60,000 

1,000 
60,000 

1,000 
60,000 

1,000 












■ 








| 




■ 


- .0015 




-.0246 




-.0024 


1 


-.0258 




-.0031 


' 


-.0271 




-.0040 









Gun in recoil position. 

On gauged length across rear,, lower (when gun is in natural poa- 
tion) corners of the oscillating side. 



Gauge readings. 



Applied 
loads. 



Pouiidt. 

1,000 
10,000 
20.000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 



' Direct 
| movement. 



Inch. 
0. 
.016 
.037 
.057 
.077 
.096 
.115 
.115 
.114+ 
.114 
.087 
.043 



Remarks. 



Set.x 



Inch. 
0. 



Initial load. 



On gauged length B, over ends of piston rod. 



1,000 
10,000 
20, 000 
30,000 
40.000 
50.000 
60.000 
50,000 
40,000 
30, 000 
20,000 
10,000 

1,000 
60,000 

1,000 
60,000 

1,000 



.0027 
.OObO 
.0095 
.0127 
.0162 
.0l9.i 
.0191 
• 01H8 
.0134 
.0081 
.0037 



Initial load. 



.0199 



.0199 
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On gauged length C, from bottom of oscillating slide, front end of 
ug, to fixed block on gun. 



Applied 
loads. 


Gauge readings. 


Remarks. 


Direct 
movement. 


Set. 


Pounds. 
1,000 
10.000 
20,000 
80,000 
40,000 
60.000 
60,000 
50,000 
40.000 
30,000 
20,000 
10,000 
1,000 
60,000 
60,000 
1,000 


Inch. 
0. 
.0046 


Inch. 
0. 


Initial load. 


.0095 
.0141 
.0191 
.0236 
.0279 
.0281 
.0252 
.0184 
.0117 
.0063 




















-.0002 


.0282 
.0282 






6. 





On gauged length A, bottom of sleeve, rear end of lug, to fixed 
block on the gun. 



1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50.000 
40,000 
30,000 
20,000 
10,000 | 

1,000 . 


0. 
.0013 
.0027 
.0043 
*0060 
.0078 
.0097 
.0095 
.0086 
.0064 
.0039 
.0019 


0. 








:::::::::::: 






• 
















0. 





On gauged length Q, from bottom of oscillating slide, front end of 
lug, to strap fixed to rear end of slide, showing movement of the slide 
within itself. 



1,000 
10,000 
20,000 
80,000 
40,000 
60.000 
60,000 
60,000 
40,000 
30.000 
20.000 
10,000 

1,000 
60,000 

1.000 
60,000 

1,000 

1,000 
60,000 

1,000 
60,000 

1,000 



0. 
-.0044 


0. 


-.0093 
-.0139 

- 0179 

- 0216 
-.0254 
-.0256 
-.0248 












-.0201 




-.0141 




-.0071 
j 


***'+\"66o6" 


-.0256 




+ 0012 


| -.0255 




+ 0016 


i 


+ 0017 


i -.0253 






+ 0019 


-.0252 






+ 0017 








Initial load. 



After 10 minutes' rest. 
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BECOIL MECHANI8M — 15-POUNDEB GUN NO. 12. 



Gun in firing position. 

Simultaneous readings taken on gauged lengths A l and B. 
Gauged length A 1 established from fixed block on the gun near rear 
end of recoil cylinder to rear end of lug sleeve. 





Gauge readings. 


l 


Applied 
loads. 




Remarks. 


1 




On A*. On B. 




Pounds. 


Inch. 1 Inch. 




1,000 


0. 1 0. 


Initial load. 


10,000 


.0015 .0031 




20,000 


.0026 | .0065 




30,000 


.0041 . .0102 




40,000 


.0066 .0140 




50,000 


.0072 1 .0176 




60,000 


.0089 


.0207 




65,000 


.0095 


.0227 




68,000 


.0100 


.0238 




69,000 


.0101 


.0241 




1,000 


0. 


0. 




72,000 


.0110 


.0257 




1,000 


.0003 


.0002 




72,000 


.0114 


.0261 




1,000 


.0002 


.0003 




72,000 


.0114 


.0261 




1,000 


.0002 


.0003 


i 



On gauged length C, from bottom of oscillating slide, front end of 
lug, to fixed block on gun. 



1,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
70,000 
72,000 
70,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 



0. ' 0. 

.0057 i 

.0108 ; 

.0157 

.0207 

.0251 

.0302 

.0349 

.0354 

.0354 I 

.0354 + 1 

.0353 

.0272 

.0201 I 

.0135 I 

.0072 ' 

0001 



Initial load. 
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INTERNAL STRAINS IN GUN FORGINGS. 

Internal strains were introduced by heating the forcings and cooling 
the same rapidly by quenching from the bore. 

These determinations were made upon the metal from the tubes of 
5-inch R. F. guns. 

The initial temperature of the tubes at the time of quenching was 
generally between 850° and 900° F., with a rate of flow for the water 
of about 100 gallons per minute. Where more than one set of deter- 
minations appear for the same tube it indicates that the metal had 
been re-treated or annealed between operations. 

The numbers of the several tubes, with the compression stresses cor- 
responding to the strains found in the rings next the bore of the forg- 
ings, are shown in the following table: 



No. of tube. 



Compressive stress 
next the bore 
per square inch. 



Breech j Muzzle 
end. end. 



Remarks. 



Pounds. 

11249 B, 44,300 

11272 B3 



I Pounds. 
49,000 
. 27,800 



11272 B,BM .... 
11272 B,BM— A. 
11272 B, BO— A . 

11363 B,..- 

11363 B» 

11363 B* 

11363 Bg 

11363 B3 

11467 Bt 

11775 Ba 

11775 Ba 

11775 B« MM.... 
11775 B4MO.... 

11775 B 4 MI 

11784^ 

11784 Bi 



U784B,. 
11784 B,. 
11784 B,. 



11784 B,BM .... 
11784 B, BO-A . 
11784 B,BM -A. 

11791 B, 

11791 bJ 

11791 B, " 

11791 B,.... 
U794S "*" 

11794 ig ;;■* 

11794 B» * 



11837 
11837 
12485 

I 12485 
12485 

I 12485 

! 12485 
20691 

. 20691 



fc::::::::: 

B7BI 

BrBM 

B-BI-A... 
B;BM- A . 
BrBO-A. 

fc::::::::: 



85,500 
29,700 
25,200 
35,900 
43,500 
40,500 
36,200 
35,900 
40,200 
33,000 
26,000 
22,800 



18,800 
36,700 
42,400 



47,600 
16,800 

15,900 
40,100 
19,400 

30,300 
24,000 
17,200 
23,300 
31,700 
22,700 
43,800 
31.200 
47,000 
25, 700 

55,500 
36,100 
29,300 
26.800 
20,200 
26,300 
23,300- 
34.100 
45,000 



37,500 
39,900 
35,300 
42,600 
44,500 
27,000 
24,900 
25,600 
38,600 
34,100 

I 14,900 
I 23.000 1 



Discard, f". 

Muzzle crop end after second an- 
nealing at 360° F. 

Annealed at 460° F. 
Annealed at 600° F. 
I Discard, |". 

Discard, |". 
Discard, »". 

Discard, J". 
! Discard, |". 



Breech end after annealing 7 feet at 
665° F. 



25,600 
28,100 
26,000 
42,400 
32,500 
42, 100 



17,400 
45,000 



43,200 
15,400 



Breech end after annealing 7 feet at 
650° F. 

Annealed at 600° F. 
Annealed at 750° F. 
Discard. %". 

Alter annealing at 650° F. 

Discard, l". 

Breech end after annealing 7 feet at 

665° F. 



Annealed at 750° F. 
Annealed at 600° F. 
Annealed ai 450° F. 
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Tube 11249 B t . 

Breech Slice. 

(#" discard.) 

State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 74; exterior diameter of slice, 10".3& 

3 ± 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square inch- 


Tension. <*S2T 


Tension. 


Compres- 
sion. 


1 


Inche*. 
4.90915 
5.6495 
9.6404 
10.2066 


Inch. 


Inch. 

.00725 

.00375 


Pounds. 


Pwndt. 
44,300 ; 


2 






19,900 I 


3 


.00535 


16,600 




4 


.00035 


1.000 













Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 50; exterior diameter of slice, 9".S0. 




Rings. 



I Present 
mean 
, diameters. 



1 detached. 

2 

3 

4 detached. 



Inches. 
4.9164 
5.6478 
9.63925 
10.20695 



Strains. 



Tension. 



Inch. 



.0042 



Compres- 
sion. 



Inch. 



.00545 



Stresses per square 
inch. 



Tension. 



Pounds. 



13,100 



Comprw-j 
sion. 



-1 



Pw*d*. 



RINGS ALL DETACHED. 





5.65325 
9.63505 






1 








| 








! 
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Interior diameter, 4".74; exterior diameter, 10".36. 
Original diameters of rings in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.9003 
6.6481 
9.6448 

10.2112 


Inches. 
4.9090 
6.6609 
9.6866 

10.2020 


Inches. 
4.90915 
5.6496 
9.6404 
10.2066 


2 


8 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached - 


Inches. 
4.9154 
5.6467 
9.6433 

10.2136 


Inches. 
4.9174 
5.6489 
9.6352 

10.2004 


Inches. 
4.9164 
5.6478 
9.63925 
10.20695 


2 




3 




4 detached 









RINGS ALL DETACHED. 



2 detached . 
S detached . 



5.6515 
9.6876 



5.6650 
9.6325 



6.66325 
9.63505 



Breech strains released. 



Rings. 


Diameters. 


A. 


1 


Mean. 


1 detached 


Inch. 
+.0061 
-.0014 
-.0010 
+.0028 


1 Inch. 

\ +.0084 
-.0020 
-.0013 

1 -.0016 


Inch. 
+.00725 
-.0017 
-.00115 
+.00085 


2 in slice 


3 in slice 


4 detached 





SECOND TO THIRD PHASE. 



2 detached 


+.0048 1 +.0061 
-.0057 | -.0027 


+.00645 
-.0042 


8 detached 





FIRST TO THIRD PHASE. 



2 detached . 

3 detached . 



+.0034 
-.0067 



+.0041 
-.0040 



+.00376 
-.00535 
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Tube 11249 B 8 . 

Muzzle Slice. 

(t" discard.) 

State of internal strains and stresses at different phases of the slut, 

SLICE INTACT. 

Interior diameter of slice, 4".20; exterior diameter of slice, *".5i 

j 4 



Rings. 



I Present 
1 mean 
I diameters. 



Strains. 



Teflon. ! Co ^T 



Stresses per square 
inch. 



Tension. 



Comprw- 



1 

2 • 5. 1473 

3 7.14446 

4 1 I 8.36205 | 



1 Inches. \ Inch. I Inch. t Pound*. Pmttdt, 
4.3451 I .0071 ! 49. W 



.0045 
.0025 



.0024 



18.900 
9,000 



14, (M) 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice,' 5". 00; exterior diameter of slice, T".^' 



Rings. 



1 detached . 

2 

3 

4 detached . 




Present 

mean 

diameters. 



Strains. 



Stresses per square 
inch. 



Tension. | <*»£» I Tension. I <*£■■ 



Inches. 
4.3522 
5.1460 
7.1437 
8.35955 



| Inch. 1 


Inch. 


Pounds. 





1 


.0037 




a.*» 


. 00375 ' 


15,700 











1 









RINGS ALL DETACHED. 



2 detached . 

3 detached . 



5.1497 
7. 18995 
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Interior diameter, 4". 20; exterior diameter, 8". 52. 
Original diameters of rings in the slice. 



i 


Diameter?. 


1 Rings. 


A. J B. 


Mean. 


1 


Inches. 
4.3460 
5.1479 
7.1545 
8.3604 


Inches. 
4.3452 
5.1467 
7.1344 
8.3637 


Inches. 
4.3461 
5. 1473 
7. 14445 
8.36205 


2 j 


3 


4 




Kings 1 and 4 detached; rings 2 and 3 in the slice. 



1 detached . 

2 

3 

4 detached . 



Rings. 



• 


Diametera. 




A. 


B. 


Mean. 


Inches. 


Inches. 


Inches. 


4.3511 


4.3533 


4.3522 


5. 1470 


5. 1450 


5.1460 


7.1541 


7.1333 


7.1487 


8.3514 


8.3677 


8.35955 



RINGS ALL DETACHED. 



2 detached . 

3 detached . 



5.1504 
7.1509 



5.1490 
7.1290 



5.1497 
7.13995 



Muzzle strains released. 



1 detached . 

2 in slice.... 

3 in slice.... 

4 detached . 



2 detached . 

3 detached . 



Rings. 



A. 


Diameters. 
B. 


Inch. 

+.0061 

-.0009 

-.0004 

-.0090 


Inch. 
+.0081 1 
-.0017 
-.0011 1 
+.0040 



SECOND TO THIRD PHASE. 



+ .0034 
-.0032 



+.0040 
-.0043 



FIRST TO THIRD PHASE. 



Mean. 



Inch. 
+.0071 
-.0013 
-.00075 
-.0025 



+.0037 
-.00375 



2 detached 


+.0025 
-.0036 


+.0023 
-.0054 


+.0024 
-.0045 


3 detached . 
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Tube 11272 B 8 . 

Muzzle Slice. 

Muzzle crop end after second annealing at 360° F. 

State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 27; exterior diameter of slice, 8".9i 

3 4 



Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 


Inches. 
4.4186 
5.1469 
7.1369 
8.7701 


Inch. 


Inch. 
.0041 
.00226 


' Pounds. 


Pound*. 

27,800 


2 






13,100 


8 


.0028 


11,800 




4 


.0026 


8,900 











Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".00; exterior diameter of slice, 7".30. 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square ' 
inch. 


Tension. 


Compres- 
sion. 


| 1 
Tension. | <*BE* 

! J 


1 detached 


Inches. 

4.4227 

6.1464 

7.1S556 

8.7727 


Inch. 


Inch. 


Pounds. 


Pounds. 


2 




.00275 




ii'oft ' 


3 ::::::::::..:::::: 


.00246 


10,300 




4 detached 














i 



RINGS ALL DETACHED. 



2 detached 


6.14915 
7.1331 






1 


3 detached 






1 








1 
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Interior diameter, 4".27; exterior diameter, 8". 92. 
Original diameters of rings in the slice. 



Rings. 



Diameters. 



Inches. 
4.4146 
5. 1476 
7.1357 
8.7661 



B. 



Inches. 
4.4226 
5. 1462 
7.1361 
8.7741 



Mean. I 



Inches. 
4.4186 
6. 1469 
7.1359 
8.7701 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 



2 detached. 
8 detached. 





Rings. 




Diameters. 


Mean. 




A. 

Inches. 
4.4185 
6. 1473 
7.1356 
8.7595 


B. 


1 detached 




Inches. 

1 4.4269 

5.1465 

7.1355 

8.7859 


Inches. 

4.4227 

5.1464 

7.13555 

8.7727 


2 


8 


4 detached 







RINGS ALL DETACHED. 



5.1496 
7.1329 



5. 1487 
7.1333 



5. 14915 
7.1331 



Muzzle strains released. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inch. 
+.0039 
-.0003 
-.0001 
-.0066 


Inch. 

+.0043 

-.0007 

-.0006 

+.0118 


Inch. 
+.0041 
-.0006 
-.00036 
+.0026 


2 in slice 


8 in slice 


4 detached 





2 detached. 

3 detached. 



SECOND TO THIRD PHASE. 



+.0032 
-.0022 



FIRST TO THIRD PHASE. 



+.00275 
-.00245 



2 detached. 

3 detached. 



+ .0020 
-.0028 



+.0026 ! +.00225 
-.0028 -.0028 



H. Doc. 508 15 
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Tube 11272 B 3 BM. 

Breech Slice. 

State of internal strains and stresses at different phases of the slice. 

SLICE INTACT 

Interior diameter of sliee, 4". 76; exterior diameter of slice, 1U".42. 

3 4 




1 


Rings. 


i 

1 Present 
. 1 mean 
diameters. 


Str» 

Tension. 

Inch. 


iin>. 

Compres- 
sion. 

Inch. 
.(Ki:>7."> 
1 . (W:»» 


Stresses per square | 
inch. 

Tension. ^ 




1 Inchrs. 

-1. Mil.VS 


Pound*. I\nni'h. ' 
:l\*<0 


•> 




5. fvVj.K 




| 19. 100 


3 




(>l91. r ) 


. 005:* 
. 001 1 


lt>. "HX> i 


4 




10. 27 1 I 




4,100 


.......... . 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 5; exterior diameter of slice, U".S. 

3 £ 



Ring* 



1 (1 omened . 
2 , 



Present 
i nieiiii 
<lia meters. 



Inch y. 
I..n;7:1 



Mresses per square 
inch. 



IVuMnn. r "Jj;|; i rt,s " Tension. "^J*** 



10.2730 



//*r/l. 


7; 


W/. 


POHH.t*. 


Pouwit. 






(Hl.» 




•Ji» ;VW 


. (hui; 


U.'.'AA) 













IUN<;- ALL DKTACHKK 



<lel»iehe«l 

.leim-hftl 



o. (.i;>."» 
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INTERNAL STRAINS IN GUN FORGINGS. 

Breech Slice. 

Interior diameter, 4".76; exterior diameter, lo".42. 
Original diameters of rings in the slice. 



227 



RIngM. 



Diameters. 


A. 


B. 


Mean. 


Inch ft. 
4.8623 
5.6583 
9.6536 

10.2731 


Inches. 
4.8608 
5. 6613 
9.6447 

10. 2757 


Inches. 
4.86155 
5. 6598 
9.64915 
10. 2744 , 



Kings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings 



detached 



3. 



1 detached . 



KlN(iS ALL DETACHED. 



2dHa<h,d . 
3 drtuelu-d . 



Dianietrrs. 
A. B. | Mean. 



InchtH. Inch**. Inch's. 

4.8674 4.NJ72 I 4.8673 

5.6570 5. ii59N ( 5. 6:\s| 

9.6530 9.6439 9.6-1x15 

10.2543 10.2917 10.2730 



5. 6621 5. 6617 I 5. 6634 

9. «r4S 1 9.6396 I 9.6438.1 



Breech strains released. 



Kilijrs. 



Di;mnu-r-. 



H. M.'un. 



1 d<t*<h.-d , 

2.11-liri-.... 

3 iti ^li<«' 

l.Utu.'lM.l . 



lurh. 


Inch. 


huh. 


i .tMI.'.l 


\ JKMil 


4 . (Nl.'.T. 


.IKI]3 


.(HH5 1 


. ihh j 


. IH^Ki 


. <M«|H 


. (MM>7 


.•»|SS 


. (tlfiU 


.«"•! 1 



SECOND To THIRD I'HASK. 



FIRST To THIRD l'HA>K. 



-i*-tn. h.d . 
<t. M. 1.. .1 



'.I ■ j- 
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228 INTERNAL STRAINS IN GUN FORGINGS. 

Tube 11272 B 3 BM— A. 

Breech Slice. 
Annealed at 450 F. 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 72: exterior diameter of slice, lo".4i 



3* 




Ritik'> 



rn-^'iit 
diann'tiTs. 



Stresses ]n*r si'jujuv 
inrh. 



t.,,....,, '•■•»:!-"• Tl ,,i.,, '■■-■•r 



fin-fa s. lvrh. /„<•//. J'nun.is. p.nnnl- 

J. S'HHVS .IKI|S •."', 7l" 

5.r;;»ul tn:;j-, i ;..**■ 

'.».(',!'.»•_> .■'•H| lll.SUO 

lU.'JToir* .IHKC 'J. OIK) 



Rings 1 and 4 detached; rings 2 and tf in the slice. 

Interior diameter of slice. 5". 5: exterior diameter of slice. t*">. 



J i 




! 



lll'NUI 

diniiuurv 



inrh. 






I 1 -IrtUrhr.l . 
I 'l.ii-tarhr-V; 



1. v\»v, 

"'. <.|M| 
'.' t.lN, 
10, -JT'JJ.'i 



///,•/,. /„ 


l',n,„<h. 


'""■•' "'■'•'• 


I 


>irj» 


••-_» Mil 


IM'|^ 


1 1 'M*> 







KIN'. - Al.l. !»!••»■ VCHI 



.I.-i.m ■l.,..l ... 
• I. !im)h-.I ... 
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INTEBNAL STRAINS IN GUN FORGINGS. 229 

Breech Slice. 

Interior diameter, 4". 72; exterior diameter, 10". 42. 
Original diameters of rings in the slice. * 



Diameters. 

Rings. — 

A. B. Mean. 



Inchfti. Inches. Incline. 

4.s5oi 4.8500 4.K.5O05 

ft.t».V20 5. '482 5. tWSOl 

9.64*3 9.6501 9. t*4tf2 

10.27*4 10.2679 10.27315 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Diameters. 

Rings. 

A. B. Mean. 



Indus. Iucfus. Indus. 

1 detached 1. S547 4. S550 4. 854*5 

2 | 5. 650S o. ,147.1 5. »; 191 

3 f 9.11476 9.61% 9. iHSii 

4 detached I K>. 2*47 10. 2602 10. 27215 



RINGS ALL DETACH KI>. 



detached 5. 65|9 5. 651S I 5. li5H:j5 

detached 9. 6464 9. 6412 9. 64;W 



Bivech strains released. 



Rings. 



Diameters. 

I 

B. 



Itu-h. Inrh. /,„■/,. 

ld'taehed -.0016 -.imi.,o - .<m|s 

2 JMHJ -.ooos -.omo 

■i - .0»Xl7 — .(MMCt JMHI0 

1 detached - . 0OC.;i -.0077 . cooT 



RINGS ALL DKTAfHED. 



.(Mill • .1MM25 



FIRST TO THIUD I'll Am'- 



d. '«.■!,.'.!. 
d.-ta-hed. 
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230 INTERNAL STRAINS IN GUN FORGINGS. 

Tube 11272 B 3 BO— A. 

Breech Slice. 

Annealed at 000° F. 

State of internal strains and stresses at different phases of the slice. 



SLICE INTACT. 

Interior diameter of slice, 4". 73: exterior diameter of slice, 10". 43. 

3 A 




Rings. 



Present 

in ran 

iliumeters. 



Stresses ]»<-r njimrv 
inch. 



Tens.,.,,. I "'"•;:;;-• 



Inch,*. Jurh. [ Inrh. 

1. S7KV\ IHU1 

f>. U'Htt . iXK-5'2 

9. C.4S7 .OO.'Ga ' 

lU.l'T'.^ <XH»«»"> 






! 



Pfttmi*. i /',../»./>■. 

I iv.vo 

I 17.l»t» 

8, 200 



J.N1' 



Kinofs 1 and 4 detached; rin^s 2 and 3 in the slice. 

Interior diameter of slice, o".r>: exterior diameter of slice, !»">. 



J </ 



Kintr>. 



1 <letawlie«l . 
1 (h'tac-luVl": 



.Irtaclir.l 

.l.-t.-irhr.l 



rre-«'iit 

liu-an 

diameter*. 



<\>nipre<- 



Stres-es |»**r ^|Unro 

ineJi. 



Compro*- 



!„.■)„*. i l„rh. I Inch. ■ Potinflfi. • Pouud,<. 

I .^-'i:. ' I , 

").t. I^»l"» j I .UOlu'i I 21. ■>*» 



«».(m 



.<mjji.". 



... 1U. LNIl.-i 

KIND'S ALL DKTACHKD. 



ti. 700 



♦;»».(» 
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INTERNAL STKAIN8 IN GUN FORCINGS. 

Breech Slice. 



231 



Interior diameter, 4". 73; exterior diameter, 10". 43. 
Original diameters of rings in the slice. 



Rings. 





Diameters. 




A. 


B. 


Mean. 


hivhf*. 


Turin.*. \ 


Inches. 


4. *780 


4. *7S7 ■ 


4. S7SJT> 


5. 11474 


5. 0532 


f). «i."H)3 


9.r,isi 


9. 0490 


9. 04»7 


10.277G 


10. 2S0.S 


10.2792 



Kings 1 and 4 detached; rings % 2 and 3 in the slice. 




I 4 detached 



HlN'tS Aid. DETACH KD. 



I d-tu.-h.-d 
;d,-turhfd 



9. o i."»s 



9. t*4«>:.c 



9.01000 



Breech strains released. 



Rings. 



1 detached . 

2 in ^lh-e ... 
:; in *liee ... 
4 detached . 



:idKa<hed .. 





Diameter* 


A. 


B. 


lurh. 


Turk. 


-«-.UOl9 


f- . 0033 


-.0012 


— .0(HJ."> 


-.OOOS 


- .0002 


4-. 00*0 


— . IKKJ7 



SKCONI) TO THIRD I'll ASK. 



^ .Hi]* 



Mean. 



l„rh. 
•4 ,1H»41 
_.IMH»S."> 
— .(KM).") 

+.ooo«.>r> 



FIRST TO THIRD I'll ASK. 



2 -iHarh.-d . 

| :.J detached . 
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232 INTERNAL STRAINS IN GUN FORGINGS. 

Tube 11363 B,. 
Breech Slice. 
($" discard.) 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 73; exterior diameter of slice, 10". 47. 

3 A 




Rings. 



I'lVsellt 

uuan 
diunutors. 



Strokes per squaro 
inch. 



Conipres 



Compres- 



I. v»;;o:» . tR),\v;, ;>\ '.urn 

.">. iiVM."» tWJiJ."* I'J.'iUO 

'.». i'.h.'.i:, .ihm:;.') \\\ % :**\ 

l(i.:vj-'ii."» .iRrj-l T.iHX) 



Kings 1 and -1 detached: rings 2 and 3 in the slice. 

Interior diameter of slice. f>". ~>0: exterior diameter of slice, 9".S0. 



3 4 




1 <l.-larhr.l 



!'[v». -m 

iiiffin 

liuiinl.T-. 



Mrr^rs per s«|imr«' 
inch. 



r„i„,,ri': 



Com pros 

sioii. 



/:/.•/,. //;,•//. 


V>,n,uU. 


Vn 


ntth. 


. (hi:;l''» 




1 


7. JiM> 




\1, \\t\ 











ki\<-> all i>i;r.\<iii:i» 



.l.-tflrlM-.i 

.l.-TMchr.l 
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INTERNAL STRAINS IN GUN FORGINGS. 

Breech Slice. 



233 



Interior diameter, 4". 73; exterior diameter, 10". 47. 
Original diameters of rings iu the slice. 



Rings. 





Diameters. 




A. 


B. 


Mean. 


Inches. 


Inches. 


Inches. 


4.8914 


4. 8947 


4.8W05 


5. 6505 


5. 65X8 


5. 65465 


9. 6407 


9. 6532 


9. 61695 


10. 3135 


10.3306 


10. 32205 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Diameters. 



Rings. 



B. Mean. 



1 detaehc 



4 detached. 



Iitrhf*. Inches. Inches. 

4.S979 '. 4.89*19 1.89*9 

5.6494 I 5. 6581 5.65375 

9.6401 9.6529 9.6465 

10.3153 1O.3240 I 10.31965 



RlN(iS ALL DETACHED. 



2 detaehed 5. f,525 

3 drtaehed I 9. 6382 



5.6615 5. 6VT0 

9. 6470 9. 6126 



Breech strains released. 



Kings. 



, detached 

* in slice 



Inch. 
\ . (Hh',5 

.(X»ll 

— . ( m mi; 

-^.(H>1* 



Inch. 



. (W'52 
. I K M (7 



Inch. 

- ; . i « »5s5 

, HN>9 
-.UKH)45 
•- . tH>21 



<ECnND '1<> THIRD PHASE. 



• D-titcll.-rl 

drtaehed 



FIRST TO THIRD PHASE. 



dctaclu-d 
dftiiclK-d 
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234 



INTERNAL STRAINS IN GUN FORGINGS. 

Tube 11303 H r 

Muzzle Slice. 

(i" discard.) 



Bore eccentric. Rin^ 4, mininuun thickness, M".15; maximum 
thickness, 0".30. 

State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 10: exterior diameter of slice, S".01. 



3 ± 




Kinifs. 



iliaiiMivrs. 



■\.;\\V2 
;». i>vs 
7. i::7'J-*> 
s. _T»i,7 



Mro^cs ]»<-r square 
inch. 



•i'~. r "Ji:!;r T,..-i..n. l '"»;!,r- 






1 l><„ni<te. Pntnols. 
is. SK) 

«;. jin» 

.' 8, UX» I 

.i 7.»;<>o 



Kinjrs 1 and 4 detached; rin^s *2 and 3 in the slice. 

Interior diameter of slice. iV'.oo; exterior diameter of slice, 7". 30. 



3 i 




1 .MuHiimI. 
I '.irtnt-iini". 



•_' -Irtn.-li.-M. 



Stresses jut square 
inch. 



•a. an j 
«u* .iiiu'liTs. | 



f,. i;.s7 
VJi.K. 



Cumpivs- 



Compres- 
>ioii. 



li 


rh. 


huh. 


/><> 


/W'fa. 


/'<-/ 


/m/,. 






.u'ir» 








>. 7i>< 


, 


'_•]"> 




i'.IHV 













i;i\«;s all ])):i'.\<iii.i» 
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INTERNAL STRAINS IN GUN FORCINGS. 

Muzzle Slice. 



235 



Interior diameter, 4". 16; exterior diameter, 8". 61. 
Original diameters of rings in the slice. 







Rings. 


A. 

lucht*. 

•i.:;o.K3 

ft. 1575 
7. 1377 
.s. 264G 


1 












3 






4 













Diameters. 



Tnrlns. 
4.3141 

5. nun 

7. V&SS i 

S. 2t»SS 



Mean. 



4.3112 
ft. lftNS 
7. 13725 
8. 2M7 



Kings 1 and 4 detached; rings 2 and :> in the slice. 



Rings. 



1 detached , 
1 dfinched *. 



Diameters 

n. 



Inrhr.ii. i Inrhrs. Inrhrs. 

4.3107 4.3171 4.313l» 

I ft. 1572 ' ft.ltUVJ ft. 15*7 

i 7.1377 7.1372 7.13715 

8.257.x .v 2711 H.2Jil*> 



RINGS ALL DKTACHKD. 



2 detached . 

3 detached . 



5. lfty 
7.135 



ft. 1CU2 
7. 1317 



. Jft'.Ki 
. 1353 



Muzzle strains released. 



1 detached . 

2 in si i<c 

3 in *.li<-e ... 

4 detached . 



Ring's 



Diameters. 



Ittrh. 


llirh. 


f. 1)024 


• . 0030 


. IK MIS 


-r.«mol 


.00(>O 


• .IN*'! 


— JHH'kS 


• .002C. 



SKCOND TO THIRD 1'IIASK. 



2 detached 

3 detached 



FIRST To THIRD I'll ASK. 







M 


can. 


huh. 


+ 


0O27 




0001 


+ 


0002 


~ 


0021 



.(ml 15 

.IMtJlft 



2 deta< lied 

3 detached 



J«'le" 
. «M»i'»; 
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236 INTERNAL STRAINS IN GUN FORGINGS. 

Tube 113H3 B r 
Bueech Slick. 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 72; exterior diameter of slice, 10". 44. 





J ^ 


/£- — - 


II t 


1 1 M 


1 1 1 1 



RiiiKS 



Present 

mean 

diameters. 



Si reuses per square 
ineh. 



Tension. Vi ™\™*- Tension. <*»™P™- 

Moll. MOM. 



TiH'/ir*. J mh. Inch. ■ Pounds. P.>tnt<1,*, 

I. MX*.") . tH»70."» -43, ,xx) 

.\tJ-J.V> (HISS | -JO/JOO 

V.dl'w .(fcii«> 15,L»00 

I0.:U»7>>.~> .IHI'xi Iti.tfOO 



Uinos 1 and 4 detached; rin^s 2 and 3 in the slice. 

Interior diameter of slice, 5". 5; exterior diameter of slice, !*".8. 




1 .letiwhr.l 
^. .......... 

I .l<M;u-lir«l 



1'reMMit 

nuan 

• liameters. 



I. m ■,:;»;> 
."..». I rj-'i 



si rose* per square 
inch. 



T.umhu. r, S rt "- Ten<i,.n. '^J^ 



///.-.'/. //'.'//. 


/'- 


< ntffi. 


/'.,/ 


»<h<. 


J H >.'.(>"» 








i.SOO 


JH'IO 


1 


J. IIH. 











i:i\«,s all iii;r.\«]ii.i» 



.i.-tarh.-l 
.U'tarli.Ml 
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INTERNAL STRAINS IN GUN *ORGINGS. 

Breech Slice. 

Interior diameter, 4". 72; exterior diameter, 10". 44. 
Original diameters of rings in the slice. 



237 



Rhitfs. 


Diameters. 


A. 

I lichen. 
4.S570 
5. 0424 
9. (.462 
10.2971 


B. 

Inches. 
4.8640 
5. 04*6 
9. <Vin2 
10. 3186 


Mean. 

Inches. 
4.Nl'< | l.~i 
5. 64;V> 
9.61">7 

io. ;k>785 


1 




.-*»., 




3 




4 


# 







Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Kings. 



1 detached. 



4d» tachcd. 



Diameters. 
A. I B. Mean. 



Invhr*. 


Inches. 


Inch's. 


•J.s f ;:c 


4.8710 


4.867'vS 


f>.ons 


o. 0472 


f>. i'.442'» 


9. OF* 


9. r»44:: 


9.0 ns 


io.2sio 


10.8229 


10. 80225 



RlXtJS ALL DKTACIIFD. 



2 detached. 
> detached. 



.0102 
.('.101 



"•.0524 ' 5.0498 
0.0115 9.640* 



Breech strains released. 



Rings. 



1 detached 

2 in slice. .. 
8 in sliee. . . 
4 detached 



•J detached . 
8 detached . 



.Mill 
.MM I'.t 
. (11 V, 



SECOND To THIRD l'HA>K. 



Diameters. 




H. 


Mean. 


inch. 

. 0076 
.Mill 

. ( h x n » 
--.0018 


Inch. 
■ .0070.1 

. (hhj:» 

. O'Mi'.l 
— .0050 



FIRST TO THIRD I'll ASK. 



2 detached 

3 detached 
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238 INTERNAL STRAINS IN GUN FORGINGS. 

Tube 11363 B,. 
Muzzle Slice. 
State of internal strains and stresses at different phases of the slice. 

SLICK INTACT. 

Interior diameter of slice, 4". 18: exterior diameter of slice, 8" 58. 




Rings. 



| Present 
; mean 
i diameters. 



Strains. 



Ten**. <*"£»■ 



Stresso* jxt ^jnare 
inch. 



Tendon. I <*"£» 



Jnchrft. I 
4.33525 t 
5.1298 . 
7. 1512 ! 
8.29015 



Inch. 



.0033 
.0018 



Inch. 
.0053 
.00115 



Pounds. 



13,800 
6,500 



PouutU. 
36,700 
6,700 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5"; exterior diameter of slice, 7". 3. 



i I 



.6=3 




Strains. 



Stresses per square 
inch. 



Tension. ' Co ^^ Tension, j Co ^^ 



Inch. | 


Inch. 


Pounds. 


Pounds. 




.00225 




13,200 


. 00266 I 




11,100 




".'.'. . .. 














KINGS ALL DETACHED. 



2 detached . 

3 detached . 



5.13095 
7. 1479 
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INTERNAL 8TRAIN8 IN GUN FORGINGS. 

Muzzle Slice. 



239 



Interior diameter, 4". 18; exterior diameter, 8". 58. 
Original diameters of rings in the slice. 



1 


Rings. 


A. 

Inches. 
4.3845 
5.1285 
7.1563 
8.2986 


Diameters. 

B. 

! Inches. 
' 4.3860 
6. 1311 
1 7. 1471 
| 8.2867 


Mean. 

Inches. 
4.33525 
5.1298 
7. 1512 
8.29015 




2 


8 


1 4 


[ 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 



1 detached 


Ring*. 




Diameter*. 


Mean. 


A. 


B. 




Inches. 
4.3396 
6.1273 
7.1546 
8.2842 


Inches. 
4.3415 
5.1301 
7.1465 
8.2925 


Inches. 

4.34056 

5.1287 

7.15055 

8.28836 


2 


■ 3 


•1 detached - - 


1 





RINGS ALL DETACHED. 



2 detAched 


5.1308 5.1311 
7.1522 ' 7.1486 


5.13096 


3 detached 


7. 1479 | 







Muzzle strains released. 



1 detached. 

2 in slice... 

3 in slice... 

4 detached. 



Rings. 



Diameters. 



A. 



Inch. 

+.0051 
-.0012 
-.0007 

-.0094 



B. 



Inch. 

+ .0055 
-.0010 
-.0006 

+.0058 



Mean. 



Inch. 
+.0053 
-.0011 
-.00065 
-.0018 



SECOND TO THIRD PHASE. 



2 detached. 

3 detached. 



2 detached. 

3 detached. 



+ .0035 I +.0010 
-.0024 -.0029 



+ .00225 
-.00265 



FIRST TO THIRD PHASE. 



+.0023 i .0000 I 

-.0031 -.0035 



.00115 
-.0033 
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INTERNAL STRAINS IN GUN FORGINGS. 



Tube 11363 B 2 . * 
Breech Slice. 
(£" discard.) 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice. 4". 74; exterior diameter of slice, 10". 45. 



3 * 




Rings 



Present 

mean 

diameters. 



i. v.»oi;-> 



Stresses per square 
ineh. 



Telisio 



«'-;;;-• ■ T,„si„,, «'<•-■;-• 



Im'h. ///'//. Pound*. \ Ptnnnh. \ 

tK.H'rt'i 40. VM) j 

lH')21.-> 11. 4iH» 

.iu.;«; 11/JO0 

.i»"J'-"' 7. 4lX» I 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 50; exterior diameter of slice. 9". 80. 



3 ± 




Kin^s 



1 d.lached . 

:$ 

I .lrta.li.-d . 



Stresses per square 
ineh. 



Present 

mean 

liaiin-t'ts. 










Tension. 


Compres- 
sion. 


Tension. 


siou. 1 


,„.,„,. 1 


luck. 


luvh. 


Pound*. 


Pound*. 


l.s'.'Tn-') 














.IKM-tf 




1S.W 


<.».<! l".»s 


. iHi'27.") 


s. ;»oo 




]<>. 'J'M7."> ' 

















\',\S(i< API. i>kja<iii;p 



•J d.'laeh.-i] 
:;«l.!a<]i.<l 
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Interior diameter, 4". 74; exterior diameter, 10". 45. 
Original diameters of rings in the slice. 



Kinjrs. 





1 iameters. 




A. 


B. ! 


Mean. 


Inrfirs. 


Il>rhc*. 


Inches. 


I..SS79 


4. S930 


4>904ft 


ft. f,:»< i"» 


ft. 0ft02 


5. tiftStfft 


'.».<;"' is 


iUilto 


9. OftOOft 


1U.2UM 


10. 2902 


10.2943 



Kings I and 4 detached; rings 2 and tt in tin* slice. 



1 detached. 



4 detached. 



Kinps. 



Diameters. 
A. B. Mean. 



Inches. I Inches. Incfi'fi. 

I.NT29 4.9012 4.*970ft 

ft .0-1 90 ft . i iftft I ft . ( ift-jt tft 

9. r,.":;'.* 9. ii|Y7 9. <• 19s 

KUtOOft I 10.2S5U 10.29175 



i:in<;s all i>i-:t \«hi:d 



2 detached. 
:; detached. 



9. t'.l-Jl 9.0170ft 



Hrcech strains released. 



KiiiKN. 



1 detached. 

I _' in slice... 
i :> in slice. . . 
, I detached. 



Diameters. 

H. Mean. 



Inch. loch. Inrh. 

' .(K).'rt) -.00*2 ' +.0<MW. 

j.K»lft -.onii i .«ku:; 

. OOO'J I . OOOS I -.IIImm 

-r.002] I -, . IMJ7J I - . I *'■_». v» 



sKCOND TO THIKD I'HASK. 



2 detached. 
:■; detached. 



(rti. % .t. . (H»-J7'» 



fik-t in TMii:" r;- w: 



•J detached 

:; detached 



.IH»I| 



H. Doc. 5os— 10 
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INTERNAL STRAINS IN GUN FORCINGS. 



Tube 11303 B 2 . 
Muzzle Slice. 
(£" discard.) 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 23; exterior diameter of slice, 8". 83. 

*UL 







i 


2 

i 


ill 
i i i 










Present 

nn-an 

diameters. 


strain 

Tension. ( ' 
Jnrh. 






Rings. 


' 


oi n j .res- 
si <»I1. 

I„rh. 
. (HIH2 
.O0l »"> 


Stresses j 
in 

Tension. 

Pnund*. 


er square 
•h. 

Compres- 
sion. 

Pnmulfi. 
4-2. 40O 
S. 100 


1 






Inrhs. 

4.:>si(i 
:>. ia;;-> 
7.111;? 


•> 






•> 


. OO-J.x.") 


a, -KH) 


4 


,(H'»1.V» ... 




1 












1 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".00; exterior diameter of slice, 7". 30. 



,? 4 




1 d.-ta.hrd . 



-i.ta.liro 



l'rt-. nt 

nn-an 

• liaiiH-ter*. 



Stresses p<T square 
inch. 



fension. "»»]"'*• Tension. C "">\™- 



l,n-l„s. Inch. In<il. Po'tinl*. PnUmh. 

\. :;«.»• i.s 

.".. |.V.J v . . (H»J1."» 1J. "^MJ 

7.IH <7."» . I •< rj:> *.», 700 



1UN«.S ALL hKI.U'Il! I> 



. 1"> '>:'••' 
. l:>i". 
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Interior diameter, 4". 23; exterior diameter, 8". 63. 
Original diameters of rings in the slice. 



RiiiKs. 



Diameters. 



B. 



Mean. 



Iiir/itti. Incftf*. ! Iiwhtii. 

•1.3*45 4.3M7 4.3Mt» 

ft. 1 539 , 5. 1539 ft. 1339 

7. 11J7 7.1399 I 7. 1413 

K-lW'y 8.3S0-1 8.399 1ft 



Kings 1 and 4 detached; rings 2 and 3 in the slice. 





Kink's. 




Diainetrrs. 
















A. 


B. , 


Mean. 


1 detaeh«'<l 




4.39V1 
ft. 1 535 
7. 1 1'Jft 
h. 3«.U3 


t. 3<.n>ft 
ft. I.VJ9 

7. 13'.H) 
S. 401ft 


I lichen. 
4.390* 
ft. 1532 
7. 1 407ft 
S. 31*79 


2 




4 detailed - - 







RINGS ALL I»KTACHEI). 



J.l. tachcl 
3 .letacheil 



ft. lftftH 1 ft. 1ft IS ft. l.VilVi 

7.1390 7. 1379 7. 13Mft 



Muzzle strains released. 




1 .lrtnrhetl 

•J:n >10v 

3 in -li.-.- 

J .U'taehed 



f .(MM", 
,(H«1| 



SKCO.N1) Td THI1II) I'll ASK, 



J.l.'huhr.l 

3 <lrtu«-he«l 



-.ihiIo . .(tojlft 



FIRST TO i •|iii;i> rilA-K. 



.l.-M.h.Ml 

«l.-tathe<l 
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244 INTERNAL STRAINS IN GUN *0RGING8. 

Tube 11363 B s . 
Breech Slice. 

($" discard.) 
State of internal strains and stresses at different phases of the slice. 

slice intact. 
Interior diameter of slice, 4". 77; exterior diameter of slice. 10". 42. 

3 4 



Rings 



Present 


Stmi 


is. 


Stresses p. 
ine 


•rs< inure 
h. 


mean 


— 


- 


— - 


j 


diameters. 


Tension. 


Compres- 
sion. 


Tension. J 


roiupre.- 
sioii. 



Inrltc*. Inch. Tnrb. Pouwl*. Pollute. 

i. '.i.;-j"» (Mi.v,t:> :,u. _». a; , 

5. »', l'.)."..") no i -,:, Ir.'iV 

y.iiir.i .(«';•;•: k»:a> 

lo.-_»7,v.»;> .iKHf-'. ! J. lm> 



Kings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice. 5". 50; exterior diameter of slice. i»".S". 



3 £ 




Rings. 



1 detached 
4«iriariuML 



Cn s r nt 

IIH'lltl 

diain.-loiv 



■//i-7/rv. 



Stresses per s<|tmt>' 
m.-li. 



•■•-. r - t,.,..™,. '--vr 



/^•A. 


/// 


,7/. 


J'ounrh. 


/'o» 


O.v/.v 




.( 






1 


s.^Hf 


tHf '."» 


7.<XH» 















KlN<:s ALL I>KT.\«'Hi;|». 



L-.l.-tin-h.-.l . 
:;d<-t>.eru-d . 
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Interior diameter, 4". 77; exterior diameter, 10". 42. 
Original diameters of rings in the slice. 



Rings. 



1 


Diameters. 




1 A. 

j 


B. 


Mean. 

Inches. 
4. 9325 
5.64955 
9.6461 
10.27595 


Inches. 

4.9320 

1 5.6521 

1 9.6483 

10.2769 


Inches. 
4.9330 
5. 6470 
9.6439 
10. 2750 



Kings 1 and 4 detached; rings 2 and 3 in the slice. 



Diameters. 



Kings. 



1 detached . 



4 detached . 



Inches. Indus. 

4.9371 j 4.939* 

5. 6507 5. IV160 

9.6170 9.6431 



Mean. 



Inches. 
4.93845 
5. 64835 
9. 64.505 
10. 2718 



KINGS ALL DKT ACHED. 



2 detached 

3 detached , 



J 5.6543 5.6475 ' 5.6509 
9.6160 9.6396 | 9.642* 



Brooch strains released. 



Ring.\ 



Diameter*. 

I j 

H. I Menu. 



1 detailed.. 

2 in slice 

3 in slice. . . . 

4 detached.. 



Inch 
+ .IHI51 

.mil 

- .0013 

- . IK K 12 



Inch 



Inch. 

(K)«;S -f. 00595 

IKilO . MM 2 

OIM'IS , . IHM05 

M»rl ! .00415 



>\> •M.rli.-d. 
\i -Im-hed. 



SECOND TO THIKD CHASE. 



f . <M>36 
. tMUU 



\ .Hill', 

--.oo:>5 



FIRST TO THIRD CHASE. 



detached, 
detached. 
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246 INTERNAL STRAINS IN GUN FORGINGS. 

Tube 11363 B 3 . 
Muzzle Slice. 
($" discard.) 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Internal diameter, 4". 19: external diameter, 8". 54. 





3 


4 


**- 


i i 


I I 


li M 


i i 


1 1 



Rhiffs. 



Present 

mean 

diameters. 



Tiicht. 



Stresses per square 
inch. 



Tension. ri XVr ,S 



hid. 



Inch. 
.IHHH5 



Coin pres- 



Ponntln. I Pound*. 



ft. 15215 
7.14W 

s. :J5;v'> 



11,700 
1 1 , 700 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".0O; exterior diameter of slice, 7".3a 



Kintrv 



Present 

lnrali 

diameters. 



Stresses per square 
inch. 



r..nipre<- Tt . nsjon Compres 



1 dotnrlied 
V.ieini-luVr. 



luffa*. 

\ 151 J 



Il<ch. 


///'•/,. 


Potnute. 


/•»* 


umh. 




.0011 






w, -nm 


. < M >J_' 


'.', -joo 













KIN'is ALL I'KTArilKK 



•J detached 
Udetarhrd 



7. 1 lii-"» 
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Muzzle Slice. 

Interior diameter, 4". 19; exterior diameter, 8". 54. 
Original diameters of rings in the slice. 



Diameters. 

Rings. 

A. B. Mean. 



Inches. Inches. I Inches. 



2 5.1533 i 5.1510 5.15215 

3 7.1516 ' 7.1470 7.1493 

4 . . ' S. 3579 X. 3491 8. 3535 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Diameters. 
Rings. I- 



B. Mean. 



Inches. Inches. Inches. 

1 detached 4.3*51 4.3524 4.3539 

2 5.1524 5.1500 5.1512 

3 7.1*11 7.1163 7.14S7 

4 detached S.3484 8.3521 8.35025 



RIXCJS A LI, DKTACHKD. 



o 


detac 


hed 


5.1512 


5.1531 I 


5 


ir>23 


3 


ilctar 


hed 


7.1495 1 


7. 1 435 


' 


1 4^5 



Muzzle strains released. 



Rings. 



1 detached. 

2 in slice... 

3 ill >lice... 

4 detached. 



DianicttTs. 

A. K. ! Mean. 

Inch. ' lmh. Inch. 



1 H H H> 


--.OHIO 


— .0<)O9. 


(MKt5 


.0007 


— .(MMHi 


0095 


4 .0030 


.00; ;2. 



-KCOND To THIRD I'll ASK. 



d.tach.d i nil 2 

d<9a<h«'d . 001 •. 



F1KST To THIRD I'HASK. 



d«-ta«*hod ihi.M I • .ooj I 

• l.Urhed .0021 , . ik>35 
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248 INTERNAL 8TBAIN8 IN GUN FOEGINGS. 

Tube 11363 B,. 

Breech Slice. 
State of internal strains and stresses at different phases of the slice. 

slice intact. 
Interior diameter of slice, 4". 79; exterior diameter of slice, 10".42. 



rrrr— 




4 
1 1 


u. j i . 


j i-. 


— U 



Rings. 



Present 


sirains. 1 Strease^ sqiiare 


diameters. 


Tension. 


0a ssr 1 *»*»• ! ""asr 


Inches. 
4. 92615 
ft. 6493 
9. 6457 


Inch. 


/ncfc. 
.00ft9 
.00225 


Pounds. Pounds. 
35,900 




11,900 


.oosaft 


U,600 ! 


10.2785ft -0024 




7.000 






! 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 5; exterior diameter of slice, 9". 8. 



/ I 



icT3 



Rings. 



1 detached. 

2 

8 

4 detached. 



Strains. 



1 Present 

mean 
. diameters. 



Stresses per square 
inch. 



Tension. | °ogP>» Tens.on. I *»£» j 



Inches. 
4.93205 
5.64775 
9.6447 
10.27616 



Inch. 



.00285 



Inch. 



Pounds. Potinds. 



.0038 



8,900 



30,200 



RINGS ALL DETACHED. 



2 detached 


5.65155 
9.64185 






1 


3 detached 






::::::::::::( 




1 




1 
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Interior diameter, 4. "79; exterior diameter, 10. "42. 
Original diameters of rings in the slice. 



Rings. 


A. 


Diameters. 


Mean. 


1 


Inches. 
4.9273 
5.6492 
9.6432 

10.2800 


Inches. 
4.9250 
5.6494 
9.6482 

10.2771 


Inches. 
4.92615 
5.6493 
9.6457 
10.27855 


•> 


3 k 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



2 detached . 

3 detached . 





Rings. 




Diameters. 






A. 


B. 


Mean. 


1 detached 




Inches. 
4.9343 
5.6480 
9.6425 

10.2674 


Inches. 
4.9298 
5.6475 
9.6469 

10.2849 


* 
Inches. 
4.93205 
5.64775 
9.6447 
10.27615 


2 




3 




4 detached 









RINGS ALL DETACHED. 



5.6614 
9.6388 



Breech strains released. 



5.6517 
9.6449 



5.65155 
9.64185 



2 detached , 

3 detached . 



2 detached . 

3 detached . 



Rings. 




Diameters. 




A. 


B. 


Mean. 


1 detached 




Inch. 

+.0070 

-.0012 

-.0007 

-.0126 


Inch. 

+ .0048 
i -.0019 
1 -.0013 

+ .0078 


Inch. 
+.0059 


2 in slice , 


-.00155 


3 in slice 


-.0010 


4 detached 


-.0024 








SECOND TO THIRD PHASE. 







+ .0034 
-.0037 



+ .0042 +.0038 
-.0020 | -.00285 



FIRST TO THIRD PHASE. 



.0022 
.0044 



+.0023 
-.0033 



+.00225 
-.00386 
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INTERNAL STRAINS IN GUN FORGING8. 



Tube 11363 B 3 . 
Muzzle Slice. 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". "20; exterior diameter of slice, 8". 54. 




Rings. 



Present 

mean 

liamcters. 



// 


Wio*. 


4. 


HfvSS 


•:■ 


1 4005 


s. 


3.V14 



. omi 

. 001. s 



Compres 
sion. 



Inch. 

. uo.>tf 

.0010.1 



Stresses per square 
ineh. 



•---•»• co zr 



pnu mis. , ]*i>tn>'te. 

37. -VX) 

0, 100 

13,000 

0. iSOO 



Rings 1 and 4 detached: rings 2 and 3 in the slice. 

Interior diameter of slice 5"- exterior diameter of slice, 7". 3. 



t £ 



4 



era 



Rings. 



1 detached. 

u 

4 detached. 



Present 

mean 

diameters 



l»ch,,<._ 



Stresses per square 
inch. 



. l:'.t,7 



Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


hfh. 


hi oh. 


Pmnxh. 


Pound*. 




. imj2:>."> 




13.700 


. (Krj'J 


o, -joo 





RINliS ALL I>KTACI1FJ> 



•Jdetaelu-d. 
:; detached. 



">. 1.M0 
7. i:;i:i 
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Interior diameter, 4". 20; exterior diameter, 8".o4:. 
Original diameters of rings in the slice. 





Ring*. 


JMameters. 


A. B. 

Inch**. Inch f tt. 
4.3571 j 4.300ft 
5.1539 1 ft. 1400 
7.134S J 7.1404 
S. 3627 S. 3461 


Moan. 

Inches. 
4.35ns 
ft. 1490ft 
7. 1370 
8.3544 


] , 






a 




4 









Rings 1 and 4 detached: rings l> and 3 in the slice. 



1 detached. 

2 

3 

4 detached. 



Rings 



KINUS ALL I»KTA«'HK1>. 



Mean. 



Inch, s. 


/«r/**v». 


Inches. 


4.3022 


1.3063 


1.3612ft 


5. 152ft 


5. 14 IS 


5. 11N65 


7. 1339 


7.1395 


7.1367 


S. 36N) 


8. 3372 


8. 3526 



2 detached. 

3 detached. 



r>. 1 V47 

7.131ft 



ft. 147:* I ft. 1.M0 

7.137ft t 7.13 1ft 



Muzzle strains released. 



1 detached 

2 in slice... 

3 in slice. .. 

4 detached 



Rings 



Inrh.s. 

: .IMtM 

.IH»| I 



«KO>NI» To Till Rl > I'HAsK. 



namet 


ct>. 




B. 




Mean. 


Inch, 




linh'S. 



-KINI.M5 

jm»i.; 

— . ( m x »y 

.(h)ls 



2 detached 

3 detached 



• . IXC' 
. IMIJ1 



+ .mrj:;:> 

-. <M>22 



FIRST To TH1RH I'll ASK. 



2 detached 

3 detached 



.001." 
.002** 



-KOnln 
.(Hi;; l 
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INTERNAL STRAINS IN GUN FORGINGS'. 



TUBK 114(>7 B r 

Breech Slice. 
($" discard.) 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 77; exterior diameter of slice, lo".45. 



3 <* 








Ring*. 


Present 

ineun 

diameters. 


strain 

Tension. 
Inch. 


omi»ro— 
sion. 

lush. 
.(him; 
. OUJ-J 


.Stresses jut square 
inch. 

Pound*. PonwU. 

! W.2W 

21 700 


1.. 






\.\rM>-2 

:..t;i'js. r > 




3.. 






, , . . . '.» J'.-44-V. 


OOi.'.o 


lo fHJO 


4.. 






10. '-'Mf_' 


. [M\Vb 




S,900 










Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice. 5". 50; exterior diameter of slice, tr.jso. 



* £ 




Kiiiiis. 



.r-J:.rh.-.| .. 

.Irta.-ln-.l .. 



mem 
dianx-U rs 



Tension. 



M roses per ^juare 
inch. 



' , l* rc> - Tension. ^""Pyes- 



I. '.'i'.I.S 

:>.<iiv-, ,!.•■:,:,., lv.KK) 

«.♦.«; I :;:»:> .oir.r,:. 10. rk) 



10 



i:l\«.s APL I>KTA<iIK 
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Interior diameter, 4". 77; exterior diameter, 10".45. 
Original diameters of rings in the slice. 



Rings. 





Diameters. 




A. 


B. 

Inches. 


Mean. 


Inchoi. 


Inch,-*. 


4. 9: 105 


4. 9299 


4.9302 


5. 0510 


5. (Us? 


5. frlDSn 


9. tV4^S 


9. tVJ.">3 


9. 04455 


10.2N)9 


10.2795 


10. 2802 



Kings 1 and 4 detached; ring's 2 and 3 in the slice. 



1 detached . 



4 detnelied . 



Rings. 



H. 

Ill r fa 



Mean. 



hir/itft. | Iurhrs. I Indus*. 

4.9371 I 4.93f,5 ' 4.930s- 

5. IV 199 5. ti 171 5. 04S5 

9.0130 9.0411 9.0135: t 

10.27K; 10.2797 10.27715 



RIXOS ALL DETACHED. 



2 detached . 

3 d«ta< hed . 



i. 05<)0 5.05205 

U-403 9. IV1U2 



Breech strains released. 



ICin^s. 



1 fletMi bed . 

2 m sli.-e..., 

3 in slier 

Idrtarhed . 



In, 


■!,. 


/„<•/,. 


Inrh. 




N .*,('. 


- .(NSMi 


t-.(Klf'»() 


. 


»"11 


. O'ir. 


.on;;;. 




HMIS 


.<K>12 


.mm 




»oti;J 


- . f<M>2 


.tHt:;o. 



SECOND To THIRD NIASE. 



•Jdemehed 

•.WlrlaclH'd 



KIII.-T To THIUD I'll \SE. 



2 d<-ta<hcd 
ridvtarljiHl 



. I'll. 1 1 
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254 INTERNAL STRAINS IN GUN FOKGINGS. 

Tube 11467 B r 
Muzzle Slice. 
(■$" discard. ) 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice. 4". 27; exterior diameter of slice, 8". 58. 







_3* 


J 


-LL., . _ 


1 1 1 
1 1 1 



1 

•1 

3 

\ 


Rings. 


Present 

mean 

diameters. 

Incite. 
1. UW> 

r>. ia7»;;> 

7. 15*0 j 

s. ;n»<M5 


strains. 
■ivn>i,.,, ^Z V - 


j Stresses per square 
ineh. 


I ™»»- i r, sr*- 




:::::::::::::::::::::::::::::: 


Inch: Inch. 
. (H'V.) 


PO)IHfh\ P'Ht Hits. 

:W. 9»"0 


.0012 


7, 000 


. 00o_f> 


]o.«i<H.) 


. 0045 


it;, nx) 



Rin«jf.s 1 and 4 detached; rin^s *2 und 8 in the slice. 

Interior diameter of slice, 5". 00; exterior diameter of slice. 7". 30. 



3 -/ 



1 detaeiie.l . 
'iVl.'-i-ii'nV-.V; 



Stresses per square 
ineh. 



I'reM'tit 




























lameter*. 


'!<-iivi 


Ml. 


Cnlll|i 


e>- 


Tension. 


Compres- 
sion. 


Inch'.-. 


///-•/ 




7/M-. 




/V,«,/r/.*. 


P'.UtuiS. 


; . n 1 1 "• 




















.«<:. 


','"> 


11 . TiK>" 


W.MV 


" 1 >7>. 


. I" 


i_S 




s ;;m|'i;, 









i;i v;> ALL I'LI A< III I- 



... i.,s 
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INTEBNAL STRAINS IN GUN F0RG1NGS. 

Muzzle Slice. 



255 



Interior diameter, 4 r '.^7; exterior diameter, 8". 58. 
Original diameters of rings in the slice. 



Rings. 



Inches. 
4. 4373 
5. 1.557 
7.1560 
8. 4015 



Diameters. 



Indies. 
4. 439* 
5. 1596 
7.1000 
8. 3974 



Mean. 



Inches. 
4. 43*55 
5. 15765 
7. 1580 
8. 39945 



Kings I and 4 detached; rings 2 and 3 in the slice. 



Ring- 



1 <ktaclieil 

4 detached 

RINGS ALL I>KTACHKI>. 

2 detached I 5. 1570 

3 detached 7. 1511 

Muzzle strains released. 





Diameters. 




A. 


B. 


Mean. 


Inches. 
4.4429 
5. 15*0 
7.1555 
8. 3973 


IlUhrs. 

4.4460 
5.15SS 
7. 1596 
8. 3926 


Inches. 
4. 44445 
5.1569 
7.15755 
H. 39495 



5. 1607 5. 15SS5 

7. 1554 I 7. 1.5475 



Rinu's. 



Inch. 

1 detached i - • 0056 

2 in slice .0007 

3 in slice - • WR.i5 

1 detached . <nhj 

SKCOND To THIRD I'll \SK. 

2 d. tached I • . Otrjo 

:; detached I . oni I 

l-TK.-T To THIRD I'll ASK. 

2 dchidicd ' . noi:; 

:; detached .0019 



Inch. 


In,/,. 


;-. iMHij 


J-.iMi.59 


.000*. 


. iNto;. 


.0001 1 


.OtM»| 


.00 is 


.0015 



.<H)|'i 
.«H>»2 



.IMH1 
JHIJti 
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256 INTERNAL STRAINS IN GUN FORCINGS. 

Tube 11775 B t . 

Breech Slice. 
(i" discard.) 
State of internal strains and stresses at different phases of the slice, 

slice intact. 
Interior diameter of slice, ±".66; exterior diameter of slice* 10". 44. 







1 
1 i 


2 

i 


1 1 
1 l 


11 
1 1 














1 

2 

3 

4 


Rings. 





Present 

• mean 

diameters. 

Indies. 
4.8135 
5. 65555 
9.64545 
10.2820 


Strains. 


Stresses per square 
inch. 


Tension. 
Inch. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 




Inch. 
.0053 


Pounds. 


Pound*, 
33,000 
12,500 




.00235 




.0038 


11,800 


.0006 


1,700 








Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 50: exterior diameter of slice, 9". So. 




Rings. 



Present 

mean 

diameters. 



Incite*. 

1 detached 4. 8188 

2 5.6539 

3 1 9.64415 

4 detached 10. 2«2<3 



Stresses per square 
inch. 



Tension. 


C To P n reS - **»*». 


Compres- 
sion. 


Inch. 


Inch. i Pounds. 


Pounds. 




. 0040 . . . .' 


21.200 


.0025 


7, 800 













RINGS ALL DETACH Eh. 



2 detached , 

3 detached . 



5. 6579 
9.64165 
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INTERNAL 8TRAINS IN GUN FORGINGS. 

Breech Slice. 



257 



Interior diameter, 4". 66; exterior diameter, 10".44. 
Original diameters of rings in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 -. 


Inches. 
4.8096 
5.6542 
9.6414 

10.2802 


Inches. 
4.8175 
6.6569 
9.6495 

10.2888 


Inches. 
4.8185 
6.65556 
9.64545 
10.2820 


2.1 


3 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 
4.8189 
5.6528 
9.6402 

10.2687 


Inches. 
4.8287 
5.6650 
9.6481 

10.2966 


Inches. 
4.8188 
5.6639 
9.64415 
10.2826 


2 


8 


4 detached 





RINGS ALL DETACHED. 







\ 




I 2 detached 


5.6564 
9.6402 


5.6594 
9.6481 


5.6679 
9.64165 


j 5 detached " 





Breech strains released. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inch. 

+.0044 

-.0014 

-.0012 

-.0115 


Inch. 
+ .0062 
-.0019 
-.0014 
+.0127 


Inch. 
+.0068 
-.00165 
-.0018 
+.0006 


2 in slice 


2 in slice 


4 detached 





SECOND TO THIRD PHASE. 



2 detached . 

3 detached . 



+.0086 
.0000 



+.0044 
-.0060 



+.0040 
-.0025 



FIRST TO THIRD PHASE. 



2 detached . 
8 detached . 



+.0022 
-.0012 



+.0026 
-.0064 



+.00285 



H. Doc. 508 17 
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258 INTERNAL STRAINS IN GUN FORGINGS. 

Tube 11775 B 2 . 
Muzzle Slice. 
(£" discard.) 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 15: exterior diameter of slice, 8". 52. 



3 4 




Rings. 


(Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tendon, j <*%£* 

1 


1 


Inches. 

4.29215 

5.1459 

7.1537 

8.31525 


Inch, 


Inch. 

.00505 

.00065 


Pounds. Pound*. 
35,300 


2 




i 3.800 


3::::::::::::::::::::::::::::::::::: 


.00335 
.0051 


14.000 : 


4 




18,400 1 






1 i 



Rings 1 and 4 detached; rings. 2 and 3 in the slice. 

Interior diameter of slice, 5".00; exterior diameter of slice, 7*.30. 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square ! 
inch. , 


Tension. 


Compres- 
sion. 


Tension. 


Compres- , 
si on. 


1 detached 


Inchc*. 
4.2972 
5.1451 
7.1530 

8. 31015 


Inch. 


Inch. 


Pound*. 


Pound*. 


2 




.00145 




8,400 


3 


.00265 


11,100 


4 detached 














1 



RINGS ALL DETACHED. 



2 detached 


5. 14655 
7.15035 






1 








i 








i 
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INTERNAL STRAINS IN GUN FORGINGS. 

Muzzle Slice. 

Interior diameter, 4". 15; exterior diameter, 8".52. 
Original diameters of rings in the slice. 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 



RING8 ALL DETACHED. 



Muzzle strains released. 



259 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.2928 
5.1424 
7.1662 
8.8191 


Inches. 
4.2915 
5.1494 
7.1512 
8.3114 


Inches. 

4.29215 

5.1459 

7.1537 

8.31525 


• 2 


3 


4 





Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 
4.2976 
5. 1415 
7.1558 
8.8218 


Inches. 
4.2968 
5.1487 
7.1507 
8.2985 


Inches. 
4.2972 
5.1451 
7.1530 
8.31015 


2 


3 


4 detached 





! 2 detached 


5.1431 
7.1518 


5.1500 
7.1489 


5.14655 
7.15035 


1 3 detached 





Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inch. 

+.0048 

-.0009 

-.0009 

+.0027 


Inch. 

+.0063 

-.0007 

-.0005 

-.0129 


Inch. 
+.00505 
-.0008 
-.0007 
-.0051 


2 in slice 


8 in slice 


4 detached 





SECOND TO THIRD PHASE. 



2 detached 


+.0016 
-.0035 


+.0013 
-.0018 


+.00145 
-.00265 


3 detached 





FIRST TO THIRD PHASE. 



2 detached . 

3 detached . 



+.0007 
-.0044 



+.0006 
-.0023 



+.00066 
-.00335 
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260 INTERNAL 8TBAINS IN GUN FORCINGS. 

Tube 11775 B 8 . 

Measurements taken on four diameters. 

Breech Slice. 

State of internal strains and stresses at different phases of the slice. 
Measurements on diameters A and B. 

Slice Intact. 

Interior diameter of slice, 4". 65; exterior diameter of slice, 10".4<». 




Rings. 


Present 

mean 

diameters. 


Strains. 


- Stresses per square 
inch. ! 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. < 


1 


Inches. 
4.79025 
6.6484 
9.64295 
10.2296 


Inch. 


Inch. 

.00415 

.0026 


Pounds. 


Pound*. 
26,000 
13,800 


2 






8 


.0045 
.0016 


14,000 
4,700 


4 













Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 5; exterior diameter of slice, 9". 8. 



1 I 



la 



Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 detached 


Inchei. 
4.7944 
5.64685 
9.64195 
10.2280 


Inch. 


Inch. 


Pound*. 


Pounds, i 


2 




.00415 




22,000 i 


3 


.0035 


10,900 


4 detached 




, 










1 



RINGS ALL DETACHED. 



2 detached 


5. 6510 
9.63845 


1 


I I 


8 detached 








l 


\" * 1 
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INTERNAL 8TRAINS IN GUN F0RGING8. 

Breech Slice. 

Interior diameter, 4". 65; exterior diameter, 10". 40. 
Original diameters of rings in the slice. 



261 



1 

Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.7876 
6.6513 
9.6484 

10.2266 


Inches. 

4.7929 

6.6455 

9.6425 

* 10.2386 


Inches. 
4.79025 
5.6484 
9.64295 
10.2296 


2 


i 3 


1 4 





Kings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 
4.7905 
6.6500 
9.6425 

10.2160 


Inches. 
4.7983 
5.6437 
9.6414 

10.2400 


Inches. 
4.7944 
5.64685 
9.64195 
10.2280 


2 


8 


4 detached 


\ 



RING8 ALL DETACHED. 



2 detached 


5.6545 
9.6896 


5.6475 
9.6874 


5.6610 
9.63845 


3 detached 


« 



Breech strains released. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inch. 

+.0029 

-.0013 

-.0009 

-.0096 


Inch. 

+.0064 

-.0018 

-.0011 

+.0064 


Inch. 
+.00416 
-.00166 
-.0010 
-.0018 


2 in slice 


8 in slice 


4 detached 





SECOND TO THIRD PHASE. 



2 detached x J .. l ..^... .^, . * . . 


+.0045 
-.0030 


+.0088 
-.0040 


+.00416 
-.0085 


3 detached 





FIRST TO THIRD PHASE. 



2 detached 


+.0032 
-.0089 


+.0020 
-.0051 


+.0026 
-.0046 


8 detached 
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262 INTEBNAL STRAINS IN GUN FOBGINGS. 

Tube 11775 B 2 . 

Breech Slice. 

State of internal strains and stresses at different phases of the slice. 
Measurements on diameters C and D. 

SLICE INTACT. 

Interior diameter of slice, 4". 65; exterior diameter of slice, 10".40. 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses pe# square 
inch. ' 


Tension. 


Compres- 
sion. 


Tendon. 


Compres- 
sion. 

) 


1 


Inchei. 
4.79795 
5.6614 
9.64785 
10.24575 


Inch, 


Inch. 

.00365 

.0025 


Pounds. 


Pounds. 
22,800 
13,800 


2 






3 


.00465 


14,500 


4 












t 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 5; exterior diameter of slice, 9".8. 



/ L 



ic SI 



Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 detached 


Inches. 
4.8016 
5.6600 
9.6464 
10.24575 


Inch. 


Inch. 


Pounds. 


Pounds. 


2 




.0039 




20,700 ; 


8 


.0037 


11,500 


4 detached 




1 










! 



RINGS ALL DETACHED. 



2 detached 


5.6639 
9.6427 










3 detached 
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INTERNAL STRAINS IN GUN FORGINGS. 

Breech Slice. 

Interior diameter, 4". 65; exterior diameter, 10". 40. 
Original diameters of rings in the slice. 



263 



Rings. 


Diameters. 


C. 


D. 


Mean. 


1 


Inches. 
4.7920 
6.6600 
9.6469 

10.2432 


Inches. 
4.8039 
6.6628 
9.6478 

10.2433 


Inches. 
4.79795 
5.6614 
9.64735 
10.24575 


2 


3 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



f 
Rings. 


Diameters. 


C. 


D. 


Mean. 


1 detached 


Inches. 
4.7959 
5.6586 
9.6460 

10.2628 


Inches. 
4.8073 
6.6616 
9.6468 

10.2387 


Inches. 
4.8016 
6.6600 
9.6464 
10.24675 


2 


8 


4 detached 





RINGS ALL DETACHED. 



2 detached 


5.6625 
9.6430 


6.6663 
9.6424 


5.6639 
9.6427 


3 detached 





Breech strains released. 



Rings. 


Diameters. 


C. 


D. 


Mean. 


1 detached 


Inch. 

+.0039 

-.0015 

-.0009 

+.0046 


Inch. 

+.0034 

-.0013 

-.0010 

-.0046 


Inch. 
+.00365 
-.0014 
-.00095 

0. 


2 in slice 


3 in slice 


4 detached 





SECOND TO THIRD PHASE. 



I 2 detached 


+.0040 
-.0030 


+.0088 
-.0044 


+.0039 
-.0037 


1 3 detached 


1 



FIRST TO THIRD PHASE. 



1 

2 detached I +.0025 


+.0025 
-.0054 


+.0026 
-.00465 


3 detached -.0039 





Digitized by VjOOQIC 



264 INTEENAL 8TBA1N8 IN GUN FORCINGS. 

Tube 11775 B 2 . 

Measurements taken on four diameters. 

Muzzle Slice. 

Bore eccentric, maximum and minimum thickness on diameter C. 
State of internal strains and stresses at different phases of the slice. 
Measurements on diameters A and B. 

SLICE INTACT. 

Interior diameter of slice, 4".16; exterior diameter of slice, 8".52. 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 , 


Inches. 

4.30145 

5.1457 

7.1416 

8.82925 


Inch. 


Inch. 
.0061 
.00185 


Pound*. 


Pounds. 
42,600. 


2 


.'oosi"* 




10,800 i 


3 


16,400 


i; ™"; 


4 


.0018 









Rings 1 and 4 detached; rings 2 and 3 in the slice. 
Interior diameter of slice, 5 ; exterior diameter of slice, 7" 

a 4 
i * n g 

lG_D 1 



Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tendon. ! Com^* 


1 detached 


Inches. 

4.80755 

5.1447 

7.14095 

6.33065 


Inch. 


Inch. 


Pounds. Pounds. 


2 





.00286 


16,600 


3 


.00825 


13,700 ' 










............ 







RINGS ALL DETACHED. 





5. 14755 
7.1877 






| 


3 detached 














1 
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INTERNAL 8TRAIN3 IN GUN FORCINGS. 

Muzzle Slice. 

Interior diameter, 4".16; exterior diameter, 8".52. 
Original diameters of rings in the slice. 
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Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.3017 
5.1436 
7.1416 
8.8252 


Inches. 
4.8012 
5. 1478 
7. 1416 
8.8833 


Inches. 
4.80145 
5.1467 
7. 1416 
8.82925 


2 ........ 


3 :..::..:.::.:::.:::::::::::::::::::::.:::.... 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



RingB. 


Diameters. 


A. 


B. 


Mean. 


1 detected 


Inches. 
4.3089 
5. 1431 
7.1415 
8.3126 


Inches. 
4.8062 
6.1468 
7.1404 
8.8485 


Inches. 

4.80755 

6.1447 

7.14095 

8.33055 


2 


8 


4 detached 





RINGS ALL DETACHED. 



• 2 detached..... 


5.1450 
7.1886 


6.1501 
7.1868 


6.14755 
7.1877 


I 3 detached 





Muzzle strains released. 



• 

Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inch. 

+.0072 

-.0005 

-.0001 

-.0126 


Inch. 

+.0050 

-.0015 

-.0012 

+.0152 


Inch. 
+.0061 
-.0010 
-.00066 

+.0018 


2 in slice 


Sin slice 


4 detached 





SECOND TO THIRD PHASE. 



2 detached 


1 +.0019 


+.0088 
-.0086 


+.00285 


3 detached 


1 — 009Q 


—.06326 






FIRST TO THIRD PHASE. 


2 detached 

3 detached 


+.0014 

-.0080 


+.0023 
-.0048 


+.00185 
—.0039 
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266 INTERNAL STRAINS IN GUN F0RGING8. 

Tube 11775 B 8 . 

Muzzle Slice. 

Internal strains and stresses at different phases of the Llice. 
Measurements on diameters C and D. 

SLICE INTACT. 

Interior diameter of slice, 4". 16; exterior diameter of slice, 8". 52. 






Present 


Strainb. 


Stresses per square 
inch. 


diameters. 


Tension. 


Compres- 
sion. 


Tension. j <*«H«- 


1 


Inches. 
4.80516 
6.1548 
7.14855 


Inch. 


Inch. 
.0064 
.00185 


Pounds. 


Pound*, 
44.500 


2 






io;$oo i 


3 




.0037 


15,500 
28,200 




4 


8. 33885 ' - 00785 














j 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5"; exterior diameter of slice, 7". 3. 



i L 



4 



iQ 



Rings. 


Present 


Strains. 


Stresses per square 
inch. 


diameters. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 detached 


Inches. 

4.31155 

6.1538 

7.1479 

8.3310 


Inch, 


Inch. 


Pounds. 


Pounds. 


2 




.00285 




16,600 


3 


.00305 


12,800 


4 detached 

















RINGS ALL DETACHED. 



2 detached 


5.15665 
7.14485 




| | 


3 detached 




| 






1 1 
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INTERNAL STRAINS IN GUN F0RGING8. 

Muzzle Slice. 

Interior diameter, 4". 16; exterior diameter, 8". 52. 
Original diameters of rings in the slice. 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 



RINGS ALL DETACHED. 
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Rings. 


Diameters. 


C. 


D. 


Mean. 


1 


Inches. 
4.3058 
5.1550 
7.1496 
8.3368 


Inches. 
4.3045 
5.1546 
7. 1475 
8.3409 


Inches. 

4.30515 

5.1548 

7.14855 

8.33885 


2 


3 


4 





Rings. 


Diameters. 

• 


C. 


D. 


Mean. 


1 detached 


Inches. 
4.3122 
5.1543 
7.1492 
8.3260 


Inches. 
4.3109 
5.1538 
7.1466 
8.3360 


Inches. 

4.81155 

5.1538 

7.1479 

8.3310 


2 


S 


4 detached 





2 detached 


5. 1576 
7.1457 


6.1557 
7.1440 


5.15665 
7.14485 







Muzzle strains released. 



Rings. 


Diameters. 


C. 


D. 


Mean. 


1 detached 


Inch. 

+.0064 

-.0007 

-.0004 

-.0108 


Inch. 

+.0064 

-.0013 

-.0009 

-.0049 


Inch. 
+.0064 
-.0010 
-.00065 
-.00785 


2 in slice 


8 in slice 


4 detached 





SECOND TO THIRD PHASE. 



2 detached 1 +.0083 


+.0024 
-.0026 


+.00285 
-.00305 


8 detached ! —.0035 





ITR8T TO THIRD PHASE. 



2 detached 


+.0026 +.0011 
-.0039 | -.0035 


+.00185 


3 detached 


—.0037 1 
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268 



INTERNAL STRAINS IN GUN FORGINGS. 

Tube 11775 B 4 MM. 
Muzzle Slice. 
State of internal strains and stresses at different phases of the slice. 

slice intact. 
Interior diameter of slice, 4". 23; exterior diameter of sRce, 8". 56. 



3* 




• 

Rings. 


Present, 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tenrion. <*££~ 


1 


Inches. 

4.3816 

5.1454 

7.14455 

8.4049 


Inch, 


Inch. 
.00395 
.0024 


Pounds. Pound*, j 
27,000 


2 




14,000 1 


3 


.00515 
.00195 


21,600 ' 


4 




7,000 ' 






l 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5 .00; exterior diameter of slice, 7". 30. 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 detached .. 


Inches. 
4.38555 
5.1449 
7.1443 
8.40295 


Inch, 


Inch. 


Pounds. 


Pound*. 


2 




.0029 




16,900 


3 « 


.0049 


20,600 


4 detached.. 










........ . 









RINGS ALL DETACHED. 



2 detached ........ .............. 


5.1478 
7.1394 




1 






::.::. i 




1 


i 1 
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Muzzle Slice. 

Interior diameter, 4". 23; exterior diameter, 8". 56. 
Original diameters of rings in the slice. 
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Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.3799 
6.1494 
7.1406 
8.4003 


Inches. 
4.3838 
6.1414 
7.1486 
8.4096 


Inches. 

4.3816 

6.1464 

7.14465 

8.4049 

i 


2 


3 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 
4.3831 
6.1487 
7.1400 
8.4072 


Inches. 
4.3880 
5. 1411 
7.1486 
8.3987 


Inches. 

4.38666 

5.1449 

7.1443 

8.40295 


2 


3 


4 detached 





RINGS ALL DETACHED. 



2 detached 


6. 1620 
7.1343 


5.1436 
7.1445 


5. 1478 
7.1394 


8 detached 





Muzzle strains released. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inch. 

+.0032 

-.0007 

-.0006 

+.0069 


Inch. 
+.0047 
-.0003 
.0000 
-.0108 


Inch. 
+.00396 
-.0006 
-.00025 
-.00196 


2 in slice 


8 in slice 


4 detached , 





2 detached. 
8 detached. 



SECOND TO THIRD PHASE. 



+.0023 
-.0067 



+.0026 
-.0041 



+.0029 
-.0049 



FIRST TO THIRD PHASE. 



2 detached 


+.0026 +.0022 
-.0062 1 -.0041 


+.0024 
-.00615 


3 detached 
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270 INTERNAL 8TEAINS IN GVN FOEGINGS. 

Tube 11775 B 4 MO. 
Muzzle Slice. 
State of internal strains and stresses at different phases of the slice, 

SLICE INTACT. 

Interior diameter of slice, 4". 24; exterior diameter of slice, 8".57. 







rr£r— 


1 1 • 1 


I M 


iiil 



Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 

inch. I 

i 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 


Inches. 

4.3910 

5.14985 

7.1538 

8.40345 


Inch. 


Inch. 
.00365 


Pound*. 


Pounds. 
24,900 , 
15,400 


2 




.00265 





3 


.0028 
.00435 


ii.766 

15,500 


4 









Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 00; exterior diameter of slice, 7". 30. 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 detached 


Inches. 
4.39465 
5.1497 
7.15385 


Inch. 


Inch. 


Pounds. 


Pounds. | 


2 




.0028 




ieVaoo 


3 


.00285 


12,000 


4 detached 


8.3991 



















RINGS ALL DETACHED. 



2 detached , 


5.1525 1 


I 

i 




3 detached 


7.1510 • 


1 








1 
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Interior diameter, 4".24; exterior diameter, 8".57. 
Original diameters of rings in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.3915 
5.1514 
7.1540 
8.4069 


Inches. 
4.3905 
5.1483 
7.1536 
8.4000 


Inches. 

4.3910 

5.14986 

7.1538 

8.40345 


2 


3 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached , 


Inches. 
4.8952 
5.1519 
7.1548 
8.3988 


Inches. 
4.3941 
5. 1475 
7.1529 
8.3994 


Inches. 

4.39465 

5.1497 

7.15385 

8.3991 


2 


3 


4 detached 





RINGS ALL DETACHED. 



2 detached . 

3 detached . 



5.1542 
7.1516 



6.1508 
7.1504 



5.1525 
7. 1510 



Muzzle strains released. 



Rings. 


Diameters. 


X. 


B 


Mean. 


1 detached 


Inch. 

+.0037 

+.0006 

+.0008 

-.0081 


Inch. 

+.0036 

-.0008 

-.0007 

-.0006 


Inch. 
+.00865 
-.00015 
+.00005 
-.00435 


2 in slice 


3 in slice 


4 detached 





SECOND TO THIRD PHASE. 



I 2 detached. 
3 detached. 



2 detached. 

3 detached. 



+.0023 
-.0032 



+.0033 
-.0025 



FIRST TO THIRD PHA8E. 



+ .0028 
-.0024 



+.0025 
-.0032 



+.0028 
-.00285 



+.00265 
-.0028 
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272 INTERNAL 8TBAIN8 IN GUN F0BG1NG8. 

Tube 11775 B 4 ML 
Muzzle Slice. 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 24; exterior diameter of slice, 8".57. 

3* 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 


Inches. 

4.38725 

5.1565 

7.15455 

8.36605 


Inch. 


Inch. 
.00375 


Pounds. 


Pounds. 
25,600 
10,500 


2 




.0018 




3 


.0021 


8,800 


4 


.0019 


6,800 











Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 00; exterior diameter of slice, 7".30. 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 detached 


Inches. 

4.8910 

6.15575 

7.15405 

8.36795 


Inch. 


Inch. 


Pounds. 


Pound*. 


2 




.00255 




14,800 : 
I 


3 


.0016 


6,700 


4 detached 




:::::::..... 













RINGS ALL DETACHED. 



2 detached 


5.1583 
7. 15245 




i 




3 detached 












i 
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Muzzle Slice. 

Interior diameter, 4".24; exterior diameter, 8".57. 
Original diameters of rings in the slice. 
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Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inche*. 
4.3880 
5.1556 
7.1532 
8.3652 


Inches. 
4.3865 
5. 1574 
7.1559 
8.3669 


Inches. 
4.38725 
6.1565 
7.15455 
8.36605 


2 


3 


4 





Kings 1 and 4 detached; rings 2 and & in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 
4.3917 
6.1551 
7.1530 
8.3544 


Inches. 
4.3903 
6.1564 
7.1551 
8.3815 


Inches, 

4.3910 

6.15575 

7.15405 

8.36796 


2 


3 


4 detached 





RINGS ALL DETACHED. 



2 detached 


5. 1575 
7. 1514 


5.1591 
7.1536 


6.1683 
7.16245 


8 detached 





Muzzle strains released. 



Rings. 




Diameters. 


Mean. 


A> 


B. 


1 detached 


Inch. 

+.0037 

-.0006 

-.0002 

-.0108 


Inch. 

+.0088 

-.6010 

-.0008 

+.0146 


Inch. 
+.00376 
-.06676 
-.0005 
+.0019 


- 2 in slice 


8 in slice 


4 detached 





SECOND TO THIRD PHASE. 



2 detached 


+.0024 
-.0016 


+.0027 
-.0016 


+.00265 
-.0016 


8 detached 





FIRST TO THIRD PHASE. 



2 detached 


+.0019 
-.0018 


+.0017 
-.0024 


+.0018 
-.0021 


8 detached 





H. Doc. 508 18 
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INTERNAL STRAINS IN GUN FORGINGS. 

Tube 11784 B r 
Breech Slice. 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 75; exterior diameter of slice, 10*\41. 



3* 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 


Inches. 
4.9158 
5.6547 
9.65515 
10.2544 


Inch, 


Inch, 
.0078 
.0039 


Pounds. 


Pounds. 

47,600 
20,700 [ 


2 






3 


.0061 
.00615 


19,000 
18,000 


j 


4 




! 






1 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".5; exterior diameter of slice, 9".8. 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 detached 


Inches. 
4.9236 
5.6531 
9.65415 
10.24825 


Inch, 


Inch. 


Pounds, 


Pounds. 


2 




.0055 




29,200 


3 


"" fodsi 


15,800 


4 detached. 

















RING8 ALL DETACHED. 



2 detached 


5.6586 
9.64905 








3 detached 














i 1 
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Breech Slice. 



275 



Interior diameter, 4". 75; exterior diameter, 10".41. 
Original diameters of rings in the slice. 



1 

Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.9147 
5.6635 
9.6573 

10.2603 


Inches. 
4. 9169 
6.6459 
9.6530 

10.2485 


Inches. 
4.9158 
5.6547 
9.65515 
10.2644 


2 


3 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 
4.9212 
6.6615 
9.6559 

10.2702 


Inches. 
4.9260 
5.6447 
9.6524 

10.2263 


Inches. 
4.9236 
5.6531 
.9.66416 
13.24825 


2 


3 


4 detached 





RINGS ALL DETACHED. 



2 detached 


5.6667 
9.6526 


5.6505 
9.6456 


5.6586 
9.64905 


3 detached 





Breech strains released. 



Rings. 


Diameters. 


Mean. 


A. 


B. 


1 detached 


Inch. 

+.0065 

-.0020 

-.0014 

+.0099 


Inch. 

+.0091 

-.0012 

-.0006 

-.0222 


Inch. 
+.0078 
-.0016 
-.0010 
-.00615 


2 in slice 


8 in slice 


4 detached 





8ECOND TO THIRD PHASE. 



2 detached . 

3 detached . 



+.0052 
-.0034 



+.0068 
-.0068 



+.0055 
-.0061 



FIRST TO THIRD PHASE. 



2 detached., 

3 detached. 



+.0032 
-.0048 



+.0046 
-.0074 



+.0039 
-.0061 
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276 INTERNAL STRAINS IN GUN FORGINGS. 

Tube 11784 B x . 

Muzzle Slice. 
State of internal strains and stresses at different phases of the slice 

slice intact. 
Interior diameter of slice, 4". 19; exterior diameter of slice, 8". 57. 



cs 




II II 

LI L 



Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 

I 


1 


Inches. 
4.35735 
5.14265 
7. 14775 


Inch. 


Inch. 
.0066 
.0020 


Pounds. 



Pounds. 
88,600 


2 






11,700 
* * 


3 


.. . ... 

.00055 


14,900 
22,600 


4 


8.1140 I <mi 



















Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5"; exterior diameter of slice, 7".3. 



J I 



i£=D 



Rings. 


Present 

mean 

diameters. 


Strains. 


i 
Stresses per square i 
inch. 


Tension. 


^oT- T «°"o°- 


Compres- 
sion. 


1 detached 


Inches. 
4.36295 
6. 1422 
7. 14765 
8.1079 


Inch. 


Inch. 


Pounds. 


Pound*. 


2 




.00245 




14,300 


3 


.00345 


14,500 




4 detached 

















RINGS ALL DETACHED. 



2 detached 


5. 14465 
7.1442 








1 


3 detached 








::::::::::::i 










1 
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INTERNAL STRAINS IN GUN FORCINGS. 

Muzzle Slice. 



277 



Interior diameter, 4". 19; exterior diameter, 8". 57. 
Original diameters of rings in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.8594 
5.1492 
7.1485 
8.1156 


Inches. 
4.3558 
5.1861 
7. 1470 
8.1125 


Inches. 
4.35785 
6.14266 
7. 14776 
8.1140 


2 


3 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 

Inches. 

4.36296 

5.1422 

7.14766 

8.1079 


1 detached 


Inches. 
4.8645 
5.1488 
7.1481 
8.1194 


Inches. 
4.8614 
5.1861 
7.1472 
8.0964 


2 


8 


4 detached 





RINGS ALL DETACHED, 

2 detached 

8 detached 

Muzzle strains released. 



5.1605 
7.1450 



5.1388 
7.1434 



5.14466 
7.1442 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inch. 
+.0051 
-.0009 
-.0004 
+ .0089 


Inch. Inch. 
+.0061 1 +.0056 
.0000 -.00046 
+.0002 ' -.0001 
-.0161 | —0061 


2 In slice 


8 in slice 


4 detached 









8ECOND TO THIRD PHASE. 



2 detached 


+.0022 
-.0031 


+.0027 
-.0038 


+.00245 
-.00346 


3 detached 





FIRST TO THIRD PHASE. 



2 detached . 

3 detached . 



+.0013 
-.0035 



+.0027 



+.0020 
-.00366 
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INTEBNAL STRAINS IN GUN FOEGINGS. 

Tube 11784 Bp 
Breech Slice. 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 75; exterior diameter of slice, 10".46. 



3* 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 


Inches. 
4.89925 
5.65165 
9.6469 
10.2760 


Inch. 


Inch. 
.0026 
.0011 


Pounds. 


Pound*. 
15,900 
5,800 


2 






3 


.0011 
.0015 


8,400 
4,400 


4 













Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".50; exterior diameter of slice, 9".80. 



£ £ 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 detached 


Inches. 
4.90185 
5.6509 
9.6468 
10.2745 


Inch. 


Inch, 


Pounds. 


i 
Pounds. 


2 




.00185 




9,800 


3 


.0010 


3,100 




4 detached 




i 













RINGS ALL DETACHED. 



2 detached 


6.65275 
9.6458 






I : 


8 detached 






I 








1 
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Breech Slice. 

Interior diameter, 4". 76; exterior diameter, 10".45. 
Original diameters of rings in the slice. 
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Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.9247 
5.6537 
9.6500 

10.2782 


Inches. 
4.9215 
5.6448 
9.6415 

10.2818 


Inches. 
4.9231 
6.64925 
9.64576 
10.2775 


2 


8 


4 





Kings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached , , , , . x , 


Inches. 
4.9277 
6.6528 
9,6495 

10.2697 


Inches. 

4.9240 

6.6486 

. 9.6408 

10.2865 


Inches. 
4.92686 
6.6482 
9.64515 
10.2781 


2 


8 


4 detached 





RINGS ALL DETACHED. 



2 detached 


5.6561 
9.6488 


5.6480 
9.6870 


5.66155 
9.6429 


3 detached 





Breech strains released. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inch. 
+.0080 
-.0009 
-.0006 

-.0085 


Inch. 

+.0026 

-.0012 

-.0007 

+.0047 


Inch. 
+.00275 
-.00106 
-.0006 
+.0006 


2 in slice 


3 in slice 


4 detached i 





SECOND TO THIRD PHASE. 



2 detached . 
S detached . 



+.0028 
-.0007 



+.0044 
-.0088 



+. 
-.00225 



FIRST TO THIRD PHASE. 



2 detached 


+.0014 
-.0012 


+.0082 
-.0045 


+.0023 
-.00285 


8 detached 
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298 INTERNAL STRAINS IN GUN FORCINGS. 

Tube 11791 B^ 

Breech Slice. 

(f " discard.) 

State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 81; exterior diameter of slice, 10".44. 

3* 







/ 
ll - 


i j 


II 1 
Mil 














1 

i 


Rings. 




Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


1 


Tension. 1 0c SST* 


Tension. <*£!£* 


1 






Inches. 
4.9632 
5.66435 
9.65075 
10.2964 


Inch. Inch. 
! .00385 


Pounds. ' Pound*, 
23,300 


2 


.00095 


5,000 


3 


.0031 


9,600 


4 


.00415 ' 


1-2.100 


1 


• i 1 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 5; exterior diameter of slice, 9".S. 

3 4 



Rings. 



1 detached. 

2 

3 

4 detached. 



Present 


Strains. 


Stresses per square i 
inch. | 


diameters. 


Tension 


Compres- 
sion. 


Tension. <*■£*■ » 


Inches. 
4. 96705 


Inch. 


Jnch. 


Pound* ■ Povudi. | 


5.66365 




.66165 


8 r 700 


9.65045 


0028 


X.iOO i _ 


10. 29125 








1 



RINGS ALL DETACHED. 



2 detached... 






5.6653 ' 


3 detached 


9.64765 1 t 




1 1 1 1 1 
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INTERNAL 8TRAIN8 IN GUN FORCINGS. 

Breech Slice. 

Interior diameter, 4".81; exterior diameter, 10". 44. 
Original diameters of rings in the slice. 



29y 



Rings. 




Diameters. 




A. 


B. 


Mean. 

Inches. 
4.9682 
5.66485 
9.65075 
10.2964 


1 


Inches. 
4.9587 
5.6657 
9.6562 

10.2928 


Inches. 
4.9677 
5.6680 
9.6458 

10.2980 


2 


8 


4 




Rings 1 and 4 detached; rings 2 and 3 in the slice. 


i 

Rings. i 

1 A. 


Diameters. 




B. 

Inches. 
4.9718 
5.6623 
9.6451 

10.2945 


Mean. 

Inches. 
4.96706 
5.66866 
9.65045 
10.29125 


1 detached 


Inches. 
4.9628 
5.6650 
9.6568 

10.2880 


, 2 


8 


4 detached 




RINGS ALL DETACHED. 


2 detached 


5.6666 
9.6528 


5.6640 
9.6426 


5.6658 
9.64765 


3 detached 




Breech strains released. 


Rings. 

j 


Diameters. 


A. 

Inch. 

+.0036 

-.0007 

-.0004 

-.0048 


B. 


Mean. 

Inch. 
+.00885 
-.0007 
-.0008 
-.00416 


l detached 


Inch. 

+.0041 

-.0007 

-'.0002 

-.0035 


2 in slice 


8 in slice 


4 detached 






SECOND TO THIRD PHASE. 


I 2 detached 


+.0016 
-.0030 


+.0017 
-.0026 


+.00165 
-.0028 


• 3 detached 




FIR8T TO THIRD FHAS 


E. 

+.0009 
-.0084 


+.0010 
-.0028 




i 2 detached 


+.00095 
-.0081 


8 detached 
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300 INTERNAL 8TKAIN8 IN GUN FORGINGS. 

Tube 11791 B r 

Muscle Slice. 

(*" discard.) 

Bore eccentric. Ring 4, minimum thickness, ".15; maximum 
thickness, ".32. 
State of internal strains and stresses at different phases of the slice. 

Slice Intact. 

Interior diameter of slice, 4". 17; exterior diameter of slice, 8".6i. 



3* 




Rings 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
Inch. 


Tension. 


Co ipres- 
sion. 


Tendon. ' <*>»£«" 


1 


Inches. 

4.8272 

5.14986 

7.1444 

8.27866 


Inch. 


Inch. 
.0087 
.00096 


Pound*, 


Pommis. 
26,600 


2.... ..::.:...:..:.:.::::: 






5. SCO 


8 


.66275 
.0082 


11,500 
11,600 




4 













Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".0; exterior diameter of slice, 7".3. 




Rings. 



1 detached . 

2 

8 

4 detached.. 



Present 


Strains. 


Stresses per square | 
inch. 


mean 
diameters. 


Tension. 


Compres- 
sion. 


Tension. ^ | 


Inches. 

4.8809 

5.14875 

7.1439 

8.27536 


Inch, Inch. | Pounds. Potmdi. 




.00155 


9.000 


.00226 


fl.400 i 











RINGS ALL DETACHED. 



2 detached 




5. 1508 


1 1 


3 detached 




7 141 to 


| 


1 


1 
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INTEBNAL STRAINS IN GUN FORGINGS. 

Muzzle Slice. 

Interior diameter, 4".27; exterior diameter, 8".59. 
Original diameters of rings in the slice. 



285 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.4174 
5. 1376 
7.1477 
8.2075 


Inches. 
4.4208 
5.1446 
7.1400 
8.2054 


Inches. 
4.418S6 
5.14105 
7.14386 
8.20645 


2 .. 


s.:...: ........ : 


5 :.:...... 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 
4.4188 
6.1877 
7.1482 
8.2065 


Inches. 
4.4238 
6.1488 
7.1395 
8.2050 


Inches. 
4.42105 
5.14075 
7.14885 
8.20575 


2 


3 


4 detached 





RINGS ALL DETACHED. 



2 detached 


6.1391 
7.1448 


5.1459 
7.1878 


5.1425 
7.1413 


3 detached 





Muzzle strains released. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inch. 

+.0009 

+.0002 

+.0005 

-.0010 


Inch. 

+.0085 

-.0008 

-.0005 

-.0004 


Inch. 
+.0022 
-.0008 
.0000 
-.0007 


2 in slice 


8 in slice ■ 


4 detached ...... a 





SECOND TO THIRD PHASE. 



2 detached ^a.*..* ^a....... 


+.0014 
-.0034 


+.0021 
-.0017 


+.00175 
-.00255 


8 detached 





FIR8T TO THIRD PHASE. 



2 detached . 
8 detached , 



+.0016 
-.0029 



+.0018 
-.0022 



+.00145 
-.00255 
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302 INTERNAL STRAINS IN GUN FORGINGS. 

Tube 11791 B r 

Breech Slice. 

State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 79; exterior diameter of slice, 10".46. 





-^-— &-n 


i£— - - 


nil 


Lj-JJ . 


nil 



Rings. 



Present 

mean 

diameters. 



Strains. 



Tension. ' <*%£* 



Stresses per square 
inch. 



Tendon. ] <*■£» 



Incites. 
4. 91696 


Inch. 


6.64865 
9.6499 1 
10.2826 




.0048 







Inch. 
.0062 
.00445 

*\*66i2" 



Pounds. Poind*. 

31.700 

: 23,600 

14,900 

3.500 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".50; exterior diameter of slice, 9".80. 



.1 * 




Rings. 


Present 

mean 

diameters 


1 detached 


Inches. 
4.92215 


2 


5. 6472 


3 


9. 64915 


4 detached 


10.2837 







2 detached . 

3 detached . 



Strains. 



Stresses per square 
inch. 



1 






Tension. 


Compres- 
sion. 


Tendon. 1 Ojg» 


Inch. 


Inch. 


Pounds. 


Ptxadt. 




.0058 




80.809 


.00406 


12,600 










*••****• ***** 


. 



RINGS ALL DETACHED. 



5.6630 
9.6461 
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INTERNAL 8TRAIN8 IN GUN FORGINGS. 

• Breech Slice. 

Interior diameter, 4".79; exterior diameter, 10".46. 
Original diameters of rings in the slice. 



303 



Ring*. 




Diameters. 




A. 


B. 


Mean. 


1 


Inches. 
4.9149 
6.6508 
9.6466 

10.2767 


Inches. 
4.9190 
6.6468 
9.6638 

10.2883 


Inches. 
4.91695 
5.64865 
9.6499 
10.2825 


2 


3 : 


4 




Rings 1 and 4 detached; rings 2 and 3 in the slice. 


1 

Rings. 1 

1 A ' 


Diameters. 
B. 




Mean. 


1 detached 


Inches. 
4.9196 
5. 6498 
9.6466 

10.2799 


Inches. 
4.9247 
6.6461 
9.6527 

10.2875 


Inches. 
4.92215 
5.6472 
9.64915 
10.2837 


2 , 


3 


4 detached 




RINGS ALL DETACHED. 








6.6662 
9.6428 


5.6608 
9.6474 


5.6580 
9.6451 


3 detached 




Breach strains released. 






i 

Rings. 


Diameters. 


A. 


B. 


Mean. 


1 

1 l detached 


Inch. 

+.0047 

-.0016 

-.0009 

+.0032 


Inch. 

+.0067 

-.0012 

-.0006 

-.0008 


Inch. 
+.0052 
-.00136 
-.00075 
+.0012 


I 2 in mice 


1 8 In slice 


4 detached 




SECOND TO THIRD* PHA8E 






2 detached 


+.0069 
-.0028 


+.0067 
-.0063 


+.0058 
-.00406 


8 detached 




FIRST TO THIRD PHAS] 


E. 






2 detached 


+.0044 
-.0037 


+.0046 
-.0069 


+.00445 
-.0048 
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304 INTERNAL STRAINS IN GUN FORGING8. 

Tube 11791 B r . 

Muzzle Slice. 
State of internal strains and stresses at different phases of the slice. 

slice intact. 
Interior diameter of slice, 4". 20; exterior diameter of slice, 8".60. 

3* 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 


Inches. 
4.3323 
5. 1447 


Inch. 


Inch. 
.00405 


Pounds, 



Pounds, 
28,100 


2 




.00275 




16,100 


8 


7.1425 


.0036 
.00186 




15,100 
"6,700 




4 ft.S404fi 

















Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".00; exterior diameter of slice, 7".30. 




Rings. 



1 detached. 

2 

3 

4 detached. 



Present 

mean 

diameters. 



Inches. 
4.33635 
5. 1440 
7.1422 
8.3386 



Strains. 



Tension. 



Indi. 



.0033 



Compres- 
sion. 



Inch. 
".00345* 



Stresses per square 
inch. 



Tension. 



Pounds. 



13,900 



Compres- 
sion. 



Pounds. 
" "26,160* 



RINGS ALL DETACHED. 


2 detached 


5. 14745 
7.1389 




1 : 


3 detached 










1 
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INTERNAL STRAINS IN GUN FORGINGS. 

Muzzle Slice. 



305 



Interior diameter, 4".20; exterior diameter, 8".60. 
Original diameters of rings in the slice. 



Rings. 

! 


Diameters. 


A. 


B. 


Mean. 


1 

1 1 


Inches. 
4.3335 
5.1438 
7.1420 
8.3406 


Inches. 
4.3811 

. 5.1461 
7.1480 
8.3403 


Incites. 
4.3823 
5. 1447 
7.1425 
8.34045 


2 : : 


3 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 
4.3370 
5.1428 
7.1414 
8.8444 


Inches. 
4.3857 
5.1467 
7.1480 
8.3328 


Inches. 

4.38635 

5.1440 

7.1422 

8.8886 


2 


s :::.::.::::::::::::::::;: 


4 detached 





RINGS ALL DETACHED. 

2 detached I 5.1460 

8 detached ! 7.1885 

Muzzle strains released. 



5.1489 
7.1893 



5. 14745 





Rings. 


Diameters. 




A. 


B. 


Mean. 


1 detached 


Inch. 

+.0035 

-.0010 

-.0006 

+.0088 


Inch. 
+.0046 
-.0004 
.0000 
-.0075 


Inch. 
+.00405 
-.0007 
-.0008 
-.00185 


2 Inrtice .. 


3 in allce 


4 detached 





SECOND TO THIRD PHASE. 



2 detached +.0087 

8 detached -.0029 



+.0032 
-.0037 



+ .00345 
-.0083 



FIRST TO THIRD PHASE. 



2 detached . 
8 detached . 



+.0027 
-.0035 



+.0028 
-.0087 



+.00275 
-.0036 



H. Doc. 508- 



-20 
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806 INTEBNAL STRAINS IN GUN FORCINGS. 

Tube 11791 B r 
After annealing at 650° F. 

Breech Slice. 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 76; exterior diameter of slice, 1C.43. 



3* 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. C€ SSST 


1 


Inches. 
4.8990 
5.64625 
9.66745 
10.28635 


Inch. 


Inch. 
.0037 
.0034 


Pounds. Pounds. 
22»700 


2 




1 18,100 


3 


.00305 
.00055 


9.500 


4 




1,600 









Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 50; exterior diameter of slice, 9".S0. 




Rings. 


Present 


Strains. ! Stresses^ square 


diameters. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 detached 


Inches. 
4.9027 
5.6449 
9.65675 


Inch. 


Inch. 


Pounds. 


Pounds, 


2 




.00475 




25,200 


3 


.00235 


7,300 




4 detached 


10.2848 



















RINGS ALL DETACHED. 



2 detached 


6.64865 1 




1 


3 detached 


9.6544 




j 








1 
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INTERNAL STRAINS IN GUN F0RGING8. 

Breech Slice. 



307 



Interior diameter, 4". 76; exterior diameter, 10".43. 
Original diameters of rings in the slice. 



Rings. 



•Inches. 
4.8989 
5.6449 
9.6606 
10.2858 



Diameters. 



B. 



Inches. 
4.8991 
5.6476 
9.6543 

10.2849 



Mean. 



Inches. 
4.8990 
5.64625 
9.65745 
10.28685 



Kings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 

Inches. 
4.9030 
5.6465 
9.6537 

10.2808 


Mean. 


1 detached 




Inches. 
4.9024 
5.6433 
9.6598 

10.2888 


Inchc*. 
4.9027 
5.6449 
9.65675 
10.2848 


•2 


3 


4 detached 





RINGS ALL DETACHED. 



2 detached . 

3 detached . 



5.6488 
9.6578 



5.6505 
9.6510 



5.64965 
9.6544 



Breech strains released. 





Rlnjre 




Diameters. 




1 A. 


B. 

Inch. 

+.0039 

-.0011 

-.0006 

-.0041 


Mean. 


1 detached 




Inch. 

+.0035 

-.0016 

-.0008 

+.0030 


Inch. 
+.0037 


2 in slice 


-.00135 


8 in slice 


-.0007 


4 detached 


-.00055 








SECOND TO THIRD PHASE. 






2 detached 




+.0056 
-.0020 


+.0040 
-.0027 


+ .00475 


3 detached 




-.00235 










FIRST TO THIRD PHAS 


E. 

+-.0039 
-.0028 






2 detached 




+.0029 
-.0033 


-K0034 


3 detached 




-.00305 
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308 INTERNAL STRAINS- IN GUN FORGINGS. 

Tube 11791 B r 
Muzzle Slice. 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 18; exterior diameter of slice, 8".<52. 



3* 




Rings. 



Present 

mean 

diameters. 



Strains. 



Stresses per square 
Inch. 



Tension. 



"■asr »— «- :on 5sr 



1 


Inches. 
4.32185 
6.1477 
7. 1474 
8.37426 


Inc.. ' 


Inch. 
.00375 
.0006 


Pounds. 


Pound*. 
26,000 


2 






4,700 ' 


3 


.00225 I 


9,400 




4 


.00196 


7,000 i 




1 







Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 00; exterior diameter of slice, 7".30. 



Ring*. 



1 detached . 

2 

3 

4 detached . 



Present 

mean 

diameters. 



Inches. 
4.3256 
6. 14675 
7.1466 
8.3762 



Strains. 



Tensioti. 



Inch. 
".*66i45" 



Compres- 
sion. 



Inch. 
"\*66i76* 



Stresses per square I 
inch. 



Tension. 



Pounds. 
"**"6*i66* 



Compres- 
sion. ' 



Pound*. 



RINGS ALL DETACHED. 



2 detached 


5.1485 




! 


3 detached 


7.14615 




1 








1 
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INTEBNAL STRAINS IN GUN FOBGINGS. 

Muzzle Slice. 



309 



Interior diameter, 4". 18; exterior diameter, 8".62. 
Original diameters of rings in the slice. 



1 


Rings. 


Diameters. 


A. 


B. 


Mean. 




Inches. 
4.3204 
6.1477 
7.1488 
8.3742 


Inches. 
4.8283 
5.1477 
7.1460 
8.8743 


Inches. 
4.32185 
5.1477 
7. 1474 
8.87425 


2 


3 


4 \ 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 





Rings. 


A. 


Diameters. 




B. 


Mean. 


1 detached 




Inches. 
4.3282 
5.1468 
7.1480 
8.3731 


Inches. 
4.3280 
5.1467 
7.1452 
8.3793 


Inches. 

4.3256 

5.14675 

7.1466 

8.3762 


2 


3....: :::::::::::::::::::::::::::::::::::::::::::::: 


4 detached 







RINGS ALL DETACHED. 



2 detached 


5.1485 


5.1485 
7.1441 


5.1485 


8 detached 


7.1462 


7. 14515 









Muzzle strains released. 



1 detached. 

2 in slice.... 

3 in slice.... 

4 detached. 



Rings. 



Inch. 

+.0028 

-.0009 

-.0008 

-.0011 



Diameters. 



A. I B. 



Inch, 

+.0047 

-.0010 

-.0008 

+.0050 



Mean. 



Inch. 
+.00375 
-.00095 
-.0008 
+.00195 



SECOND TO THIRD PHASE. 



2 detached. 

3 detached. 



+ .0017 
-.0018 



+.0018 
-.0011 



+.00175 
-.00145 



FIRST TO THIRD PHASE. 



2 detached. 

3 detached. 



.' +.0008 
.1 -.0026 



+.0008 
-.0019 



+.0008 
-.00225 
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310 INTEBNAL STRAINS IN GUN FORGINGS. 

Tube 11791 B t . 
Breech Slice. 
State of internal strains and stresses at different phases of the slice, 

SLICE INTACT. 

Interior diameter of slice, 4". 77; exterioi* diameter of slice, 10".46. 



3* 




Rings.. 


Present 

mean 

diameters. 


Stra 
Tension. 


ins. 

Compres- 
sion. 


■ l 


Inches. 
4.92875 
5.6460 
9.6463 
10.2899 


Inch. 


Inch. 
.0072 


2 




.0030 


| 3 


.0054 
.00145 




4 









Stresses per square 
inch. 



Tension. ; °-g«* 



Pound*. 



16,800 
4,200 



Pound*. 
43,800 
15,900 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 5; exterior diameter of slice, 9". 8. 




Rings. 


Present 

mean 

diameters. 


Strains. Stresses^ square 

i 


Tension. 


Compres- 
sion. 


Tendon. \ *>»£" ' 


1 detached ....* : 


Inches. 
4.93595 
6.64465 
9.6454 
10.28845 


Inch. 


Inch. 


Pounds. 


Pound*. 


2 




.00435 




23,100 


3 


.0045 


14,000 




4 detached 

















RINGS ALL DETACHED. 



2 detached 


5.6490 


, i 1 


3 detached 


J 9.640ft 






i ! i 
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INTERNAL 8TRAIN8 IN GUN FORGINGS. 

Breech Slice. 

Interior diameter, 4".77; exterior diameter. 10".46. 
Original diameters of rings in the slice. 



311 



Rings. 


Diameters. 


A. 


B. 


Mean. 

Inches. 
4.92875 
5.6460 
9.6468 
10.2899 


1 , 


Inches. 
4.9805 
5.6485 
9.6475 

10.2919 


Inches. 
4.9270 
5.6485 
9.6451 

10.2879 


2..:.:::::::::::::::::::::::::::::.::.:::.::::..:.: :.... 


3 


4 





Kings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


A. 


Diameter*. 




B. 


Mean. 


1 detached 


• 




Inches. 
4.9384 
5.6426 
9.6470 

10.2822 


Inches. 
4.9885 
6.6467 
9.6488 

10.2947 


Inches. 
4.93595 


2 




::::::::::::::: 


5.64465 


3 




: :::.;::., 


9.6454 


4 detached 






10.28845 



RINGS ALL DETACHED. 



2 detached 


5.6468 
9.6419 


5.6512 
9.6899 


5.6490 
9.6409 


8 detached 






Breech strains released. 



Rings. 



Diameters. 



A. 



B. 



Mean. 



1 detached. 

2 in alice... 
Sin slice... 
4 detached. 



Inch. 

+.0079 

-.0009 

-.0005 
-.0097 



Inch. 
+ .0065 
-.0018 
-.0013 
+.0068 



Inch. 
+.0072 
-.00185 
-.0009 

-.00145 



SECOND TO THIRD PHASE. 



2 detached 


+.0042 
-.0051 


+.0045 
-.0039 


+.00435 
-.0045 


3 detached 





FIRST TO THIRD PHASE. 



2 detached 


+.0033 
-.0056 


+.0027 
-.0052 


+.0030 
-.0054 


1 3 detached 
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812 INTERNAL STRAINS IN GUN FORCINGS. 

Tube 11791 B 8 . 

Muzzle Slice. 

State of internal strains and stresses at different phases of the slice, 

SLICE INTACT. 

Interior diameter of slice, 4".29; exterior diameter of slice, 8".50. 



*X 




LI LJ 



Rings. 


Present 

mean 

diameters. 


Strains. 


i 

otresses per square ' 
inch. 


Tension, 


Compres- 
sion. 


Tension. 


Compres- ' 
sion. j 


1 


Inches. 

4.4610 

5.14595 

7.1545 

8.2988 


Inch* 


Inch. 
.0063 
.0028 


Pounds. 


Ptmnd*. 

42,400 


2 






16,300 


8 


.00485 
.Q0155 


20,800 
5,600 




4 













Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5' 7 : exterior diameter of slice, 7". 3. 



/ I 



en 



RingB. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 detached 


Inches. 

4.4673 

5.14565 

7.15435 

8.29725 


Inch. 


Inch. 


Pound*. 


Pottnd*. 


2 




.0031 




18,100 


3 


.0047 


ii,766 




4 detached 

















2 detached . 

3 detached . 



RINGS ALL DETACHED. 



5.14875 
7.14965 
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INTERNAL STRAIN8 IN GUN F0RGING8. 

Muzzle Slice. 

Interior diameter, 4". 29; exterior diameter, 8".50. 
Original diameters of rings in the slice. 



313 



Rings. 


Diameters. 


A. 


B. | Mean. 


1 


Inches. 
4.4655 
5.1489 
7.1494 
8.3020 


Inches. 
4.4565 
5.1480 
7.1596 
8.2956 


Inches. 

4.4610 

5.14595 

7.1545 

8.2988 


2 


3 


4 





Kings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 




Diameters. 


Mean. 


A. 


B. 


1 detached 


Inches. 
4.4716 
5.1488 
7.1489 
8.3043 


Inches. 
4.4680 
5.1480 
7.1598 
8.2902 


Inches. 

4.4673 

5.14565 

7.15435 

8.29725 


2 


8 


4 detached 





2 detached. 
8 detached. 



RINGS ALL DETACHED. 



5.1502 
7.1442 



5.1478 
7.1551 



5. 14875 
7.14965 



Muzzle strains released. 



Rings. 




Diameters. 




A. 


B. 


Mean. 


1 detached 


Inch. 

+.0061 

-.0006 

-.0005 

+.0028 


Inch, 
+.0065 
.0000 
+.0002 
-.0054 


Inch. 
+.0063 
-.0008 
-.00015 
-.00155 


2 in slice 


8 In slice 


4 detached 





SECOND TO THIRD PHA8E. 



2 detached 


1 +.0069 


-.0007 
-.0047 


1 
+.0031 


' 3 detached 


-.0047 ' 


-.0047 


1 


1 



FIRST TO THIRD PHASE. 



2 detached 


+.0063 
-.0052 


-.0007 
-.0045 


+.0028- 
—.00485 


3 detached 


i 
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314 INTERNAL STRAIN8 IN GUN FORGINGS. 

Tube 11794 B 6 . 
Breech Slice. 
(f ' discard.) 
State of internal strains and stresses at different phases of the slice. 

8LICE •INTACT. 

Interior diameter of slice, 4". 75; exterior diameter of slice, 10".45. 

3 4 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 


Inches. 
4.9100 
5.65855 
9.6488 
10.2982 


Inch. 


Inch. 
.0051 
.00145 


Pound*. 


Pound* 
31,200 


2 







7,700 


3 


.00405 
.00156 

• 


12,600 
4,500 




4 













Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 5; exterior diameter of slice, 9". 8. 




Ring*. 


Present 

mean 

diameters. 


Strains. 


Stresses per square ] 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compret- 1 
sion. 


1 detached .' 


Inches. 
4.9151 
5.6528 
4.64775 


Inch. 


Inch. 


Pounds. 


Pound*. 


2 




.0027 




14,300 


8 


.0030 


9,800 


4 detached 


10.29665 



















RINGS ALL DETACHED. 



2 detached 


5.6550 
9.64475 


i 




3 detached 




t 




; 


I " 
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INTERNAL 8TRAIN8 IN GUN FORGINGS. 

Breech Slice. 



315 



Interior diameter, 4". 75; exterior diameter, 10". 45. 
Original diameters of rings in the slice. 





Rings. 




Diameters. 

_ . 

i B - 

Inches. 

| 4.9119 
5.6570 
9.6498 

1 10. 3016 


Mean. 




A. 


1 


Inches. 
4.9081 
5.6501 
9.6478 

10.2948 


Inches. 
4.9100 
5.65355 
9.6488 
10.2982 


2....::: 




, 3 


yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy. 


4 




1 





Kings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 



1 detached . 

2 

3 

4 detached . 



Inches. 
4.9116 
5.6485 
9.6465 

10.3065 



Diameter*. 
B. 


Mean. 

Inches. 
4.9151 
5.6523 
9.64775 
10.29666 


Inches. 
4.9186 
5.6561 
9.6490 

10.2868 



RINGS ALL DETACHED. 



2 detached 


5.6616 
9.6469 


5.6684 
9.6426 


5.6660 
9.64475 


3 detached 




Breech strains released. 


* 




• 



1 detached., 

2 in slice.... 
3 in slice..., 
4 detached. 



Rings. 



Diameters. 



A. 



Inch. 

+.0085 

-.0016 

-.0018 

+.0117 



B. 



Mean. 



Inch. 

+.0087 

-.0009 

-.0008 

-.0148 



Inch. 
+.0051 
-.00126 
-.00108 
-.00166 



8ECOND TO THIRD PHASE. 



■ 2 detached 


+.0081 
+.0004 


+.0028 
-.0064 


+.0027 
-.0080 


3 detached 





FIRST TO THIRD PHASE. 



2 detached. 

3 detached. 



+.0015 
-.6009 



+.0014 
-.0072 



+.00145 
-.00405 
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316 INTEBNAL 8TRAIN8 IN GUN FOROING8. 

• Tube 11794 B 5 . 
Muzzle Slice. 
(£" discard.) 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 17; exterior diameter of slice, 8".53. 

3 ± 



Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. <*S£T 


1 


Inches. 

4.84275 

5.15605 

7.1504 

8.3875 


Inch. 


Inch. 
.0047 


Pounds. Po*t*d*. 
32,500 


2 


.00026 
.0021 


1,400 l 


8 




8,800 t 


4 


.00505 




18.100 ' 




' 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".0; exterior diameter of slice, 7".3. 

J ± 



2 detached. 

3 detached. 



Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 detached 


Inches. 
4.84745 
5.15505 
7. 1497 
8.38246 


Inch. 


Inch. 


Pounds. 


Poumds. 


2 




.00075 




1400 


S 


.0014 


6,900 




4 detached 

















RINGS ALL DETACHED. 



5.1568 
7.1488 
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internal 8trains in gun f0rging8. 
Muzzle Slice. 



817 



Interior diameter, 4". 17; exterior diameter, 8". 53. 
Original diameters of rings in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.3436 
5.1572 
7.1492 
8.3899 


Inches. 
4.3419 
5.1649 
7.1516 
8.8851 


Inches. 

4.34275 

5.16606 

7.1604 

8.3875 


2 


3 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



1 

1 

Rings. 

i 


Diameters. 


A. 


B. 


Mean. 


1 

1 detached 


Inches. 
4.8484 
5.1662 
7.1484 
8.8886 


Inches. 
4.3465 
5.1539 
7.1510 
8.8818 


Inches. 

4.34745 

5.16605 

7.1497 

8.38246 


2 


3 


1 4 detached 





RINGS ALL DETACHED. 



I 2 detached 


5.1567 
7.1472 


5.1549 
7.1494 


5.1558 
7.1483 


3 detached 





Muzzle strains release 




1 detached . 

2 in slice.... 

3 in slice 

4 detached . 



2 detached 

3 detached 



Inch. 

+.0048 

-.0010 

-.0008 

-.0063 


Diameter**. 


Mean. 


Inch. 
+.0046 
-.0010 
-.0006 

-.0088 


Inch. 
+.0047 
-.0010 
-.0007 
-.00606 



SECOND TO THIRD PHASE. 



+.0006 
-.0012 



+.0010 
-.0016 



+.00075 
-.0014 



2 detached 

3 detached 



FIRST TO THIRD PHASE. 



.0006 
.0020 



.0000 
-.002? 



-.00025 
-.0021 
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318 INTERNAL 8TRA1N8 IN GUN FORCINGS. 

Tube 11794 B B . 

Breech Slice. 

State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 77; exterior diameter of slice, 10".41. 

4c 




Rings. 



Present 
mean ! 
diameters. 



Inches. 
4.9221 
5.64085 
9.64315 
10.2678 



a*«,*«o ' Stresses per square 
Strains. j inch. ' 


Tension. 


<*ggH Tendon. | <*«g». 


Inch. 


Inch. Pounds. Po*»dt 
.0077 ! ■ 47,0* 




.0044 23,**} 


.00695 


21.600 


.0027 


7,900 1 




'1 1 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".5; exterior diameter of slice, 9".8, 



ifcrU 



Rinffs. 



1 detached. 

2 

8 

4 detached. 



Strains. 



Present ; 
mean. ,- 
diameters. 



Tension. 



I Compres- 
' sion. 



Stresses per square 
inch. 



Tension. 



Compre*- 

si<m. 



Inches. 
4.9298 
5.63945 
9.6420 
10.2661 



Inch. 
**.*6o58* 



Inch. 



Pounds, j Poumds. 



.0058 



RINGS ALL DETACHED. 



•2 detached [ 5.64525 

3 detached | 9.6362 



18,000 



S0.9W 
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INTERNAL STRAINS IN GUN F0RG1NG8. 

Breech Slice. 



319 



Interior diameter, 4".77; exterior diameter, 10".41 
Original diameters of rings in the slice. 



Rings, 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.9297 
5.6396 
9.6374 

10.2711 


Inches. 
4.9145 
5.6421 
9.6489 

10.2645 


Inches. 
4.9221 
5.64085 
9.64315 
10.2678 


2 - 


3 




4 







Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 

Inches. 
4.9372 
5.6380 
9.6358 

10.2759 


B. 


Mean. 


1 detached 


Inches. 
4.9224 
5.6409 
9.6482 

10.2543 


Inches. 
4.9298 
5.63945 
9.6420 
10.2651 


2 


3 


4 detached 





RINGS ALL DETACHED. 



2 detached . 

3 detached . 



5.6441 
9.6285 



5.6464 
9.6489 



5.64525 
9.6362 



Breech strains released. 



Rings. 


Diameters. 


A. 


B. 

Inch. 

+.0079 

-.0012 

-.0007 

-.0102 


Mean. 


1 detach .. 


Inch. 

+.0075 

-.0016 

-.0016 

+.0048 


Inch. 
+.0077 
-.0014 
-.00115 
-.0027 


2 In slice 


8 in slice 


4 detached 





2 detached . 

3 detached . 



SECOND TO THIRD PHA8E. 



FIR8T TO THIRD PHASE. 



+.0061 | +.0055 
-.0073 -.0043 



+.0058 
-.0058 



2 detached . 

3 detached . 



+.0045 



+.0048 +.0044 
-.0050 -.00695 
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320 INTERNAL 8TRAINS IN GUN FORGING8. 

Tube 11794 B 6 . 

Muzzle Slice. 
State of internal strains and stresses at different phases of the slice. 

slice intact. 
Interior diameter of slice, 4".27: exterior diameter of slice, 8".53. 




Rings. 


Present 

mean 

diameters. 


Strains. 


I 
Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tendon. <*$£* | 


1. 


Inches. 
4.30715 


Inch. 


Inch. 
• .00606 
.00086 


Pounds. Pomnd*. ' 
42,100 , 


2 . . ......... 


fv 140ft 




1 5,000 ' 


3 1 7.1489 

4 i fi.SJAOR 


.00346 


14,500 i 


.00066 


2,300 i 








i ! 



Kings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of the slice, 5"; exterior diameter of the slice, 7".3. 



ifcj 



Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 

inch. | 


Tension. 


Compres- 
sion. 


Tension. 


Comprcs- . 
sion. 


1 detached. 
2 




Inches. 
4.3132 
6.1398 
7. 14815 
8.3466 


Inch. 


Inch. 


Pounds. 


Pound*. 






.00195 




11,400 


8 


.0027 


11,300 




4 detached. 



















RINQ8 ALL DETACHED. 





6.14175 
7.14545 


1 


1 




i 


' 




1 


1 _ 
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INTERNAL STRAINS IN GUN FORGINGS. 

Muzzle Slice. 



321 



Interior diameter, 4". 27; exterior diameter, 8". 53. 
Original diameters of rings in the slice. 



Ring*. 



1. 

i i: 

l 4. 



Inches. 
4.3052 
5.1373 
7.1509 
8.8462 



Diameters. 



Inches. 
4.3091 
5.1445 
7.1469 
8.8457 



Mean. 



Inches. 

4.30715 

6.1409 

7.1489 

8.34595 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 
4.8110 
5.1855 
7.1496 
8.3642 


Inches. 
4.3154 
5.1441 
7.1468 
8.3290 


Inches. 

4.3182 

5.1398 

7.14815 

8.3466 


2 


3.:..::: :...:::...:::::::::::::..:::..:::::::: 


4 detached 





RINGS ALL DETACHED. 



2 detached 


6.1881 
7.1468 


5.1454 
7.1441 


5.14175 
7.14545 


3 detached 





Muzzle strains released. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inch. 

+.0068 

-.0018 

-.0014 

+.0180 


Inch. 
+.0063 
-.0004 
-.0001 
.0167 


Inch. 
+.00605 
-.0011 
-.00076 
+.00065 


2 In slice 


3 in slice 


4 detached ^ , ,. ..... . ^ 





SECOND TO THIRD PHASE. 



2 detached . 

3 detached . 



.1 +.0026 
J -.0027 



+.0018 
-.0027 



+.00196 
-.0027 



FIRST TO THIRD PHASE. 



2 detached . 

3 detached . 



+.0008 
-.0041 



H. Doc. 508 



-21 



f-.OOOO 

-.0028 



+.00085 
-.00845 
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322 INTERNAL 8TRAIN8 IN GUN F0RGING8. 

Tube 11794 B 5 . 

Breech Slice. 

After annealing 7 feet of breech end at 665° F. 

State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 76; exterior diameter of slice, 10".44. 

3* 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
im h. i 

i 


Tension. 
Inch. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 


Inches. 
4.89685 
5.6485 
9.65925 
10.2881 


Inch. 
.0042 
.00295 


Pounds. 


Pound*, 
25,700 


2 






15.700 


3 


.00295 
.0013 


9,200 
3,800 




. 4 






1 




' 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".50; exterior diameter of slice, 9".80. 




Rings. 


! Strains. 
Present j 


Stresses per square 
Inch. 


diameters. ' 

Tension. 


Compres- 
sion. 


Tension. 
Pounds. 


Compres- 
sion. 

Pound*, 


1 detached 


Inches. Inch. 
4.90105 ...... .. . 


Inch. 


2 


5.64725 


.0042 




22,300 


8 


9.6583 1 .0020 
10.2868 ' 


6,200 




4 detached 














1 



RINGS ALL DETACHED. 



2 detached 


5.65145 
9.6563 


, 


1 I 


8 detached 


1 


... 




1 


1 * 
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INTERNAL STRAINS IN GUN FORGINGS. 

Breech Slice. 

Interior diameter, 4". 76; exterior diameter, 10".44. 
Original diameters of rings in the slice. 



323 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.8936 
6.6470 
9.6596 

10.2948 


Inches. 
4.9001 
5.6500 
9.6589 

10.2819 


Inches. 
4.89685 
5.6486 
9.66925 
10.2881 


2 


3 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Indies. 
4.8976 
5.6455 
9.6585 

10.2898 


Inches. 
4.9046 
5.6490 
9.6581 

10.2888 


Inches. 
4.90105 
6.64725 
9.6583 
10.2868 


2 


3 


4 detached 





RINGS ALL DETACHED. 



1 2 detached 


1 5.6499 


5.6680 
9.6552 


5.65145 
9.6563 


i 3 detached 


9.6574 





Breech strains released. 



Rings. 


Diameters. 


A 


B 


Mean. 


1 detached 


Inch. 

+.0039 

-.0015 

-.0011 

-.0045 


Inch. 

+.0045 

-.0010 

-.0008 

+.0019 


Inch. 
+.0042 
-.00125 
-.00095 
-.0013 


2 in slice 


■ 3 in slice 


4 detached 





2 detached. 

3 detached. 



SECOND TO THIRD PHASE. 



+.0044 
-.0011 



+.0040 
-.0029 



FIRST TO THIRD PHASE. 



+.0042 
-.0020 



2 detached +.0029 


+.0030 
-.0037 


+.00296 
-.00296 


3 detached -.0022 


1 
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324 INTERNAL STRAINS IN GUN FORGINGS. 

Tube 11837 B 8 . 
Breech Suce. 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 73; exterior diameter of slice, 1U".43. 




Rings. 


Present 

mean 

diameters. 


Ct „, tno Stresses per square 
Strain**. | inch. 


Tension. 


"XT- 1 t <™<°"- c, aar 


1 


Inches. 
4.88695 


Inch. 


Inch. i Pound*. Pounds. 
.00905 _. 55.500 


2 


5.6467 
9.6528 


! .00485 ! 25.K0O 


3 


.0068 


21,100 


4. .. 


10. 26475 - onan 


8,800 











Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 5; exterior diameter of slice, 9".8. 



t I 



itm 



Rings. 


Present 


Strains. 


Stresses per square 
inch. 


diameters. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 detached 


Inches. 
4.8960 
5.6450 
9.6517 
10.26175 


Inch. 


Inch. 


Pounds. 


Pound*. 


2 




.00655 




34,890 


8 


.0057 


17,700 




4 detached 



















RINGS ALL DETACHED. 



2 detached 


5.65155 
9.6460 






3 detached 










i 
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INTERNAL STRAIN8 IN GUN F0RGING8. 

Breech Slice. 

Interior diameter, 4".73; exterior diameter, 10". 43. 
Original diameters of rings in the slice. 



325 



1 

1 

Ring. ! 


DiametCi-R. 

Inches. 
4.8860 
5.6445 
9.6480 

10.2565 


1 
1 

Mean, j 


1 


Inches. 
4.8879 
5.6489 
9.6576 

10.2730 


Inches. 
4.88695 
5.6467 
9.6528 
10. 26475 


2 


3 


4 




1 


Rings 1 and 4 detached; rings 2 and 3 in 


the slice 


Diameters. 




Rings. 




A. 

Inches. 
4.8975 


B. 


Mean. 


1 detached 


Inches. 
4.8945 
5.6428 
9.6469 

10.2560 


Inches. 
4.8960 
5.6450 
9.6617 
10.26175 


, 2 


5.6472 
9.6565 
10.2675 


i 3 


4 detached 




RINGS ALL DETACHEE 


5.6536 
9.6534 






1 2 detached 


5.6495 
9.6386 


5.65165 
9.6460 






Breech strains released. 


' 




i 

Rings. 

1 


A. 


Diameters. 

Inch. 

+.0085 

-.0017 

-.0011 

-.0005 


Mean. 

Inch. 
+ .00906 
-.0017 
-.0011 
-.0030 


1 

1 detached 


Inch. 
+ .0096 


2 in slice 


-.0017 
-.0011 
-.0055 


3 in slice 


1 4 detached 




SECOND TO THIRD PHA 


"*E. 

+.0064 
-.0031 


+.0067 
.0083 




2 detached 

3 detached w 


+ .00656 
-.0057 




FIRST TO THIRD PHASE. 






2 detached 


+.0047 
-.0042 


+.0060 
-.0094 


+.00485 
-.0068 


3 detached 


1 
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326 INTERNAL STRAINS IN GUN FORGINGS. 

Tube 11837 B s . 

Muzzle Slice. 

State of internal strains and stresses at different phases of the slice. 

8LICE INTACT. 

Interior diameter of slice, 4".15; exterior diameter of slice, 8".57. 




Ringj. 



Present 


Strains. 


Stresses per square 
inch. 


mean 
diameters. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 1 
sion. 


Inches. 
4.3006 


Inch. 


Inch. 
.0025 
.0005 


Pound*. 


Pound*. 
17,400 


5.1481 






2,900 


7.1467 


.00175 


7,300 




8.2431 


.0018 


6,600 











Kings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5"; exterior diameter of slice, 7". 3. 



itra 



Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square ; 
inch. ! 

t 


Tension. | Co ^^ \ Tension. 

1 ' 1 


Compres- 
sion. 




Inches. 
4.3031 
5.1477 
7.1454 
8.2449 


i | 
Inch. Inch. Pounds. 


i 
Pound*. 


2 


0009 




5,200 { 


3 


. 00145 


6,100 








! 




1 




*"' 1 



RINGS ALL DETACHED. 



2 detached 


5.1486 
7.14395 




1 








I::::::::::::::::::::::: 








1 
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INTERNAL STRAINS IN GUN FOEGINGS. 

Muzzle Slice. 

Interior diameter, 4". 15; exterior diameter, 8". 51. 
Original diameters of rings in the slice. 



827 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.8006 
6.1461 
7.1458 
8.2470 


Inches. 
4.3006 
6.1501 
7.1456 
8.2392 


Inches. 
4.8008 

6.1481 
7.1457 
8.2481 


o 


8 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


5 

Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 
4.3086 
5.1457 
7.1455 
8.2466 


Inches. 
4.3026 
5.1497 
7.1453 
8.2432 


Inches. 
4.8081 
5.1*77 
7.1*64 
8.2*«9 


2 


8 


4 detached 





RINGS ALL DETACHED. 



2 detached. 
8 detached. 



5.1458 
7.1445 



5. 1514 
7.1434 



5.1486 
7.1*895 



Muzzle strains released. 



Rings. 



Diameters. 



A. 



Mean. 



1 detached. 

2 in slice... 
8 in slice . . . 
4 detached . 



Inch. 

+.0080 

-.0004 

-.0008 

-.0004 



Inch 
+.00*0 
-.0004 
-.0008 

+.0040 



Inch. 

+.0025 

-.0004 

-.0008 

+.0018 



SECOND TO THIRD PHASE. 


2 detached 


+.0001 
-.0010 


+.0017 
-.0019 


+.0009 

-.00145 


8 detached 




FIRST TO THIRD PHASE. 


2 detached . * ± , . , . . * * * . * . **........ 


-.0008 
-.0018 


+.0018 
-.0022 


+.0005 
-.00175 


3 detached 
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328 INTERNAL 8TBAINS IN GUN FORGINGS. 

Tube 11837 B s . 
Breech Slice. 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 74; exterior diameter of slice, lo".42.« 



3* 




Rings. 



Present 

mean 

diameters, 



Inches. 
4.86746 
5.6475 
9.64395 
10.26005 



Strains. 



Tendon. | Co ^^ h 



Inch. 



.0046 
.0041 



Inch. 

.00585 

.0032 



Stresses per square 
inch. 



I slon. 



Pounds. ; Pound*. 

36,100 

17,000 

14,800 

12,000 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 50; exterior diameter of slice, 9".80. 

3 ± 



Rings. 



1 detached . 

2 

3 

4 detached , 



Strains. 



i 

1 Stresses per square 
i «. . inch. 

Present , 
I mean ; -. 

| d,amete "-| Tendon. | ^P- \ TvBeioa . Con^ 



Indies. 
4.8733 
5.6463 
9.6431 
10.25595 



Inch. 


Inch. 


l^oundg. 


Pound*. 


:::::::::::: 


.0044 




23,400 


I .00375 


11,700 










' 









RINGS ALL DETACHED. 



2 detached . 

3 detached . 



5.6507 
9.63935 
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INTERNAL STRAINS IN GUN F0RGING8. 

Breech Slice. 



329 



Interior diameter, 4".74; exterior diameter, 10".42. 
Original diameters of rings in the slice. 



Rings. 



Diameters. 



Inches. 


Inches. 


4.8660 


4.8689 


6.6479 


5.6471 


9.6466 


9.6413 


10.2628 


10.2573 



Mean. 



Inches. 
4.86745 
6.6475 
9.64395 
10.26005 



Kings 1 and 4 detached; rings 2 and 3 in the slice. 



1 detached. 

2 

8 

4 detached. 



Rings. 



Diameters. 



B. 



Mean. 



Inches. Inches. 

4.8719 t 4.8747 
5.6464 5.6462 

9.6455 , 9.6407 

10.2666 I 10.2453 



Inches. 
4.8738 
6.6463 
9.6431 
10.25595 



RINGS ALL DETACHED. 



2 detached. 
I 3 detached. 



5.6509 
9.6417 



5.6505 
9.6370 



5.6507 



Breech strains released. 



Rings. 



Inch. 

1 detached +.0059 

2 in slice -.0015 

3 in slice j -.0011 

4 detached I +.0038 

SECOND TO THIRD PHASE. 

2 detached 

3 detached 

FIRST TO THIRD PHASE. 

2 detached +.0080 

3 detached -.0049 



Diameters. 




B. , 


Mean. 


Inch. I 
+.0058 | 
-.0009 i 
-.0006 1 
-.0120 1 


Inch. 
+.00585 
-.0012 
-.00085 
-.0041 



+.0045 


+.0043 
- .0037 


+.0044 
-.00375 


-.0038 





+.0034 
-.0043 



+.0032 
-.0046 



Digitized by VjOOQIC 



330 INTERNAL STRAINS IN GUN FORGINGS. 

Tube 11837 B 8 . 

Muzzle Slice. 
State of internal strains and stresses at different phases of the slice. 

slice intact. 
Interior diameter of slice, 4". 14; exterior diameter of slice, 8".56. 



3* 




Strains. 



Rings. 



, Present 
mean 
i diameters. 



Inches. 
4.2626 
6.1400 
7. 14215 
8.2721 



1 Tension. 



Inch. 



.0059 



Compres- 
sion. 



Inch. 
.0064 
.0022 



Stresses per square . 
inch. ' 



Tendon. °°»E~ 



Pounds. 



16,400 
21,400 



Pounds. 

45,000 
12,800 



Rings 1 and 4 detached j rings 2 and 3 in the slice. 

Interior diameter of slice, 5".00; exterior diameter of slice, 7".3a 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. ' Ct ^* 


1 detached 


Inches. 

4.2690 

6.13915 

7.1417 

8.2662 


Inch. 


Inch, 


Pounds. 


Pounds. 


2 




.00805 




17,800 


8 


.00845 


14,600 




4 detached 

















RINGS ALL DETACHED. 



2 detached 


5.1422 
7.18825 


: 


i 


3 detached 




i 




1 


1 
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INTERNAL 8TRAIN8 IN GUN FORGINGS. 

Muzzle Slice. 



331 



Interior diameter, 4". 14; exterior diameter, 8". 56. 
Original diameters of rings in the slice. 



Rings. 




Diameters. 




A. 


B. 


Mean. 


i 


Inches. 
4.2630 
5.1898 
7.1408 
8.2761 


Inches. 
4.2622 
5.1402 
7.1485 
8.2691 


. Inches. 
4.2626 
5.1400 
7.14215 
8.2721 


2 


3 


4 


f 



Kings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 




Diameters. 




A. 


B. 


Mean. 


1 detached 


Inches. 
4.2688 
5.1389 
7.1405 
8.2673 


Inches. 
4.2692 
5.1394 
7.1429 
8.2651 


Inches. 

4.2690 

6.18916 

7.1*17 

8.2662 


2 


8 * 


4 detached 





RINGS ALL DETACHED. 



2 detached 


5.1412 
7.1858 


5.1482 
7.1407 


5.1422 
7.13826 


3 detached 





Muzzle strains released. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inch. 

+.0068 

-.0009 

-.0003 

-.0078 


Inch. 

+.0070 

-.0008 

-.0006 

-.0040 


Inch. 
+.0064 
-.00085 

-.000*6 
-.0009 


2 in slice 


S in slice 


4 detached 





SECOND TO THIRD PHA8E. 



2 detached. 
S detached. 



+.0028 
-.0047 



+.0088 
—.0022 



FIRST TO THIRD PHASE. 



+.00806 

-.00846 



2 detached. 
8 detached. 



+.0014 +.0080 
-.0060 I -.0028 



+.0022 
-.0089 
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832 INTERNAL STRAINS IN GUN FORGINGS. 

Tube 12485 B 7 BI. 
Breech Slice. 
State of internal strains and stresses at different phases of the slice. 

8LICE INTACT. 

Interior diameter of slice, 4". 7ti; exterior diameter of slice, 10". 41. 





_** 


12^--- 


M 1 


lJL-.il 


fill 



'Rings. 


Present 

mean 

diameter! 


1 


Inches. 
4.90375 


2 


5.64935 


3 


9.65175 


4 


10.2799 



Strains. 


Stresses p 
in< 


Tension. 


Compres- 
sion. 


Tension. 


Inch. 


Inch. 
.0048 
.00275 


Pound*. 






.0040 
.0089 


12,400 
11,400 









Compre»- 
sion. 



Pounds, 
29.300 
14.600 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 50; exterior diameter of slice, J*".S0. 



2 detached. 
8 detached. 



3 £ 




Stresses per square 
inch. 



Tension. | «giw* j Tendon. <*%£* 



Inch. j Pounds. 

* .6646 *-----• 



10,300 



Pounds. 

""a. "aft" 



RINGS ALL DETACHED. 



5.6521 
9.64775 
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INTERNAL 8TBAINS IN GUN FOBGINGS. 

Breech Slice. 



333 



Interior diameter, 4". 76; exterior diameter, 10".41 
Original diameters of rings in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.9024 
5.6507 
9.6518 

10.2865 


Inches. 
4.9051 
5.6480 
9.6517 

10.2733 


Inches. 
4.90875 
5.64985 
9.65175 
10.2799 


2 


8 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 



Diameters. 



1 detached . 
2 



4 detached . 



Inches. 
4.9074 
5.6493 
9.6510 

10.2938 



B. 



Inches. 
4.9097 
5.6469 
9.6511 

10.2587 



Mean. 



Inches. 
4.90855 
5.6481 
9.65105 
10.2760 



RINCS ALL DETACHED. 



2 detached 


5.6588 
9.6492 


5.6509 
9.6463 


5.6521 
9.64775 


3 detached 





Breech strains released. 



2 detached . 
S detached . 



Rings. 




Diameters. 




A. 


B. 


Mean. 


1 detached 


Inch. 
+.0050 
-.0014 
-.0006 

+.0068 


Inch. 

+.0046 

-.0011 

-.0006 

-.0146 


Inch. 
+.0048 
-.00125 
-.0007 
-.0089 


2 in slice 


3 in slice 


4 detached 









SECOND TO THIRD PHASE. 



+.0040 +.0040 
-.0018 I -.0048 



+.0040 
-.0033 



FIRST TO THIRD PHASE. 



2 detached . 
8 detached . 



+.0026 
-.0026 



+.0029 
-.0054 



+.00275 
-.0040 
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334 INTERNAL 8TBAIN8 IN GUN FORGINGS. 

Tube 12485 B 7 BM. 
Breech Slice. 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 74; exterior diameter of slice, 10". 41. 







rt-n— 


ii i] 




11 fl 



Rings. 


Present 

mean 

diameters. 


Strain?. 


Stresses per square 

inch. | 


Tension. 


Compres- 
sion. 


1 
Tendon. °»^ ! 


1 


Inches. 
4.9329 


Inch. 


Inch. 
.00425 
.0038 


Pounds. 


Pounds, 
25,800 


2 


5.6479 
9.6454 
10.2664 






17,500 J 


8 


.00425 
.00485 


18.200 
14,200 




4 




1 






1 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".50; exterior diameter of slice, 9".8U. 




2 detached . 
8 detached , 



Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tendon. \ <*EE~ 


Tension. °«J» 




Inches. 
4.93715 
5.6470 
9. 64475 
10.26155 


Inch. 


Inch. 1 Pounds. \ Poumds. 


2 




.0042 


j 22,300 


8 


.0036 


11,200 I 














1 



RINGS ALL DETACHED. 



5.6512 
9.64115 
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INTERNAL 8TBAIN8 IN GUN F0EGING8 

Breech Slice. 



385 



Interior diameter, 4". 74; exterior diameter, 10".41. 
Original diameters of rings in the slice. 



I Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.9313 
5.6434 
9.6383 

10.2654 


Inches. 
4.9845 
5.6524 
9.6525 

10.2674 


Inches, 
4.9829 
5.6479 
9.6454 

10.2654 


2 '. 


3 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 
4.9359 
5.6425 
9.6375 

10.2600 


Inches. 
4.9384 
6.6515 
9.6520 

10.2631 


Inches. 
4; 93715 
5.6470 
. 9.64475 
10.26155 


2 


8 


4 detached 





RINGS ALL DETACHED. 



2 detached . 

3 detached . 



5.6468 
9.6320 



5.6556 
9.6508 



5.6512 
9.64115 



Breech strains released. 



• 


Rings. 




Diameters. 


Mean. 


A. 


! B. 


1 detached 


Inch. 

+.0046 

-.0009 

-.0006 

-.0054 


Inch. 

1 +.0039 

1 -.0009 

-.0005 

-.0043 


Inch. 
+.00425 
-.0009 
-.00065 
-.00485 


2 in slice 


3 in slice 


4 detached. ........ - 







SECOND TO THIRD PHASE. 



2 detached | +.0043 

1 Sdetached -.0055 



FIRST TO THIRD PHASE. 



+.0041 
-.0017 



+.0042 
-.0036 



2 detached . 

3 detached . 



+.0084 
-.0063 



+.0032 
-.0022 



.0038 
.00425 
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336 



INTERNAL 8TBAIN8 IN GUN FORGINGS. 



Tube 12485 B 7 Bl— A. 

Breech Slice. 
Annealed at 750° F. 
State of internal strains and stresses at different phases of the slice. 

slice intact. 
Interior diameter of slice, 4". 74; exterior diameter of slice, 10".41. 







__^4 


1 

1 1 


2^. 


III 



Rings. 


Present 

mean 

diameten. 


Strains. 


Stresses per square 
inch. 


Tendon. Compre*- 


Tendon. 1 <»»£* 


1 [... 


Inches. 
4.8954 
5.6465 
9.6481 

10.2575 


Inch. Inch. 
.0033 


found*. Pounds. 
20,200 


2 


.W21 


11,200 


3 


.0016 I 


5,000 


4 


.0003 


900 









Rings 1 and 4 detached; rings 2 and 3 in the slice. 
Interior diameter of slice, 5". 5; exterior diameter of sli 



lice, 9".8. 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 




Inches. 
4.8987 


Inch. 


Inch. 


Pounds, 


Pound*. 


2 


5.6457 




.0029 




15,400 


3 Q MT7 


+.0012 


3,700 






10.2572 




j 








1 1 



RINGS ALL DETACHED. 



2 detached. 

3 detached. 



5.6486 
9.6465 
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INTERNAL STRAINS IN GUN FORGINGS. 

Breech Slice. 

Interior diameter, 4".74; exterior diameter, 10".41. 
Original diameters of rings in the slice. 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 



RINGS ALL DETACHED. 



Breech strains released. 



SECOND TO THIRD PHASE. 



FIRST TO THIRD PHASE. 



H. Doc. 508 



337 



Rings 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 

4.8955 

5.6466 

• 9.6508 

10.2606 


Inches. 
4.8958 
5.6464 
9.6454 

10.2545 


Inches. 
4.8954 
5.6465 
9.6481 

10.2575 


2 


8 


4 





1 

Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 

5.6459 
9.6505 
10.2586 


Inches. 
4.8986 
5.6455 
9.6449 

10.2558 


Inches. 
4.8987 
6.6457 
9.6477 

10.2572 


2 


3 


A detached , 





2 detached 


5.6487 
9.6470 


5.6485 
9.6460 


5.6486 
9.6465 


3 detached 





Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inch. 

+.0033 

-.0007 

-.0008 

-.0019 


Inch. 
+.0033 
-.0009 
-.0006 

+.0018 


Inch. 

+.0033 

-.0008 

-.0004 

-.0008 


2 i n slice 


3 in slice 


4 detached 





2 detached 


+.0028 


+.0030 
+.0011 


+.0029 
-.0012 


3 detached 


- fMWft 





2 detached , 


+.0021 
-.0088 


+.0021 
+.0006 


+.0021 
-.0016 


3 detached 
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838 INTERNAL STRAINS IN GUN FORGINGS. 

Tube 12485 B 7 BM— A. 

Breech Slice. 

Annealed at 600° F. 

State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4". 78; exterior diameter of slice, 10".±1. 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


*■»*■• J c *E"' 


1 


Inches. 
4.96285 
5.6496 
9.64505 
10.26705 


Inch. 


Inch. 
.00435 
.00265 


Pound*. 


Po*ukU 
26,300 
14,100 


2 






8 


.00405 


12,600 


4 


.00155 


4,M0 1 









Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".5; exterior diameter of slice, 9".8. 




Rings. 


Present 


Strains. 


Streams per square 
inch. 


diameters. 


Tension. 


Compres- 
sion. 


Tension. 


Oompros- 

rion. 


1 detached 


Inche*. 
4.9572 
5.6486 
9.64485 
10.2686 


Inch, 


Inch, 


Pound*. 


PouwU. 


2 




.00865 




19,409 


8 


.00335 


10,400 


4 detached 

















RINGS ALL DETACHED. 



2 detached 


5.65225 
9.6410 










3 detached 
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INTERNAL 8TRAINS IN GUN F0BGING8. 

Breech Slice. 



339 



Interior diameter, 4".78; exterior diameter, 10".41. 
Original diameters of rings in the slice. 



Rings. 


Diameter*. 


A. 


B. 


Mean. 


1 


Inches. 
4.9494 
5.6469 
9.6446 

10.2652 


Inches. 
4.9568 
5.6528 
9.6455 

10.2689 


Inches. 
4.95285 
5.6496 
9.64505 
10.26706 


2 


3 


A 





Kings 1 and 4 detached; rings 2 and 3 in the slice. 



RingB. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 
4.9540 
5.6459 
9.6488 

10.2667 


Inches. 
4.9604 
5.6513 
9.6449 

10.2705 


Inches. 
4.9372 
5.6486 
9.64485 
10.2686 


2 


3 


A detached 





RINGS ALL DETACHED. 



2 detached 


5.6498 
9.6874 


5.6547 
9.6446 


6.65225 
9.6410 


8 detached 





Breech strains released. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inch. 

+.0046 

-.0010 

-.0008 

+.0015 


Inch. 

+.0041 

-.0010 

-.0006 

+.0016 


Inch. 
+.00436 
-.0010 
-.0007 
+.00155 


2 in slice 


3 In sJ ice 


4 detached 





2 detached. 

3 detached. 



SECOND TO THIRD PHASE. 



+.0089 
-.0064 



+.0064 
-.0008 



FIRST TO THIRD PHASE. 



+.00665 
-.00835 



2 detached. 

3 detached. 



+.0029 
-.0072 



+.0024 
-.0009 



+.00265 
-.00406 
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340 



INTERNAL 8TBA1N8 IN GUN FORGING8. 



Tube 12485 B 7 BO— A 

Breech Slice. 

Annealed at 450° F. 

State of internal strains and stresses at different phases of the slice. 



slice intact. 
Interior diameter of slice, 4". 80; exterior diameter of slice, 1C.42. 

3* 




Rings. 



Present 

mean 

diameters. 



Inches.- 
4.9465 
5.6447 
9.6462 
10.27055 



Strains. 



Stresses per sqnaiv 
inch. 



Tension. 



Inch. 
"""."6626" 



*££«•■ ! Tendon. <»££* 



Inch. 

.00385 

.00275 



.0047 



Pounds. Pounds. 

23,300 

14,600 

6,200 

13,700 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".5; exterior diameter of slice, 9".8. 



3 ± 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 




Inches. 
4.95035 
5.64345 
9.6454 
10.27525 


Inch. 


Inch. 


Pounds. 


Pounds. 


2 




.0040 




21,300 


s 


.0012 


3,766 


4 detached 






s 




: 1 





RINGS ALL DETACHED. 



2 detached . 
8 detached . 



5.64745 
9.6442 
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INTERNAL 8TRALNS IN GUN F0RGING8. 

Breech Slice. 



341 



Interior diameter, 4".80; exterior diameter, 10".42. 
Original diameters of rings in the slice. 



Rings. 



1 
2 
3 
4 



Diameters. 



Inches. 
4.9504 
5.6446 
9.6430 

10.2726 



B. 



Inches. 
4.9426 
5.6448 
9.6494 

10.2685 



Mean. 



Inches. 
4.9465 
5.6447 
9.6462 
10.27055 



Rings 1 and 4 detached; rings 2 and 3 in the slice. 



1 


Rings. 


Diameters. 




A. 


B. 


Mean. 


1 detached i 


Inches. 
4.9541 
5.6432 
9.6422 

10.2818 


Inches. 
4.9466 
5.6437 
9.6486 

10.2687 


Inches. 
4.95035 
5.64345 
9.6454 
10.27525 


2 


3 


4 detached - 







RINGS ALL DETACHED. 



2 detached . 

3 detached . 



5.6474 5.6475 
9.6430 9.6454 



5.64745 
9.6442 



Breech strains released. 



Rings. 



Diameters. 



B. 



Mean. 



1 detached . 

2 in slice..., 
Sin slice... 
4 detached . 



Inch. 

+.0037 

-.0014 

-.0008 

+."0092 



Inch. 

+.0040 

-.0011 

-.0008 

+.0002 



SECOND TO THIRD PHASE. 



2 detached , 

3 detached . 



+.0042 
+.0008 



Inch. 
+.00385 
-.00125 
-.0008 
+.0047 



+.0038 +.0040 

-.0032 I -.0012 



FIRST TO THIRD PHASE. 



2 detached , 

3 detached . 



+.0028 
.0000 



+.0027 
-.0040 



+.00275 
-.0020 
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342 INTERNAL STRAINS IN GUN FORGINGS. 

Tube. 20691 B 8 . 
Breech Slice. 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4:". 73; exterior diameter of slice, 10". 50. 







3 


4 


/ 

Ll 


•A-— — 
_u 


1 1 
1 1 


\ 

-JL 



Present 
Rings. mean 

; diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tendon. <*££- 


! Inches. 
1 1 4.8768 


Inch. 


Inch. 
.00555 

.0012 


Pounds. 


Pounds 
34,100 


2 1 6.64665 

S 9.64915 

4 | 10.3184 






6,400 


.00315 


9.800 




.0007 


2,666 


! 









Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".50; exterior diameter of slice, 9".8*». 



£ £ 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tendon. O-g* 


Tension. 


Compres- 
sion. 


1 detached 


Inches. 
4.88186 
6.64565 
9.6484 
10. 3191 


Inch. Inch. 


Pounds. 


Po*md*. 


2 


0022 




11,700 


3 


.0024 


7,500 





4 detached 












i 



2 detached. 

3 detached. 



RING8 ALL DETACHED. 



5.64785 
9.6460 
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internal strains in gun forgings. 

Breech Slice. 

Interior diameter, 4".73; exterior diameter, 10".50. 
Original diameters of rings in the slice. 



343 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches, 
4.8743 
5.6440 
9.6499 

10.3145 


Inches. • 
4.8783 
5.6493 
9.6484 

10.8228 


Inches. 
4.8763 
5.64665 
9.64915 
10.3184 


2 


8 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



J 

Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 
4.8802 
5.6430 
9.6492 

10.3099 


Inches. 
4.8835 
5.6483 
9.6476 

10.8288 


Inches. 
4.88185 
5.64565 
9.6484 
10.3191 


2 


3 


4 detached 





RINGS ALL DETACHED. 



2 detached 


5.6450 
9.6460 


5.6507 
9.6460 


5.64785 
9.6460 


8 detached 





Breech strains released. 



1 detached . 

2 in slice.... 
8 in slice.... 
4 detached . 



Rings. 



Diameters. 



Inch. 

+.0059 

-.0010 

-.0007 

-.0046 



Inch. 

+.0062 

-.0010 

-.0008 

+.0060 



Mean. 



Inch. 
+.00555 

-.0010 
-.00075 
+.0007 





8ECOND TO THIRD PHASE. 






2 detached ., ...... 


+.0020 
-.0082 


+.0024 
-.0016 


+.0022 
-.0024 


3 detached 




FIRST TO THIRD PHASE. 


2 detached 


+.0010 
-.0089 


+.0014 
-.0024 


+.0012 
-.00315 


8 detached 
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844 INTHBNAL 8TRAIN8 IN GUN F0BG1NG8. 

Tube 20691 B 8 . 

Muzzle Slice. 

State of internal strains and stresses at different phases of the slice. 

SLICE INTACT. 

Interior diameter of slice, 4".23; exterior diameter of slice, 9".07. 

3 4 





/ 

1 i , 


2 

i 


■ « 


1 ] 

r I 










Stn 






Rings. 


Present 

mean 

diameters. 


tins. 


Stresses per square 
inch. i 


Tendon. | Oojjgj*- 

1 


Tension. 


Corapre*- ; 
sioo. 


1 


Inches. 
4.37615 
5.18895 
7. 16615 
8.90525 


Inch. 


Inch. 
.0063 
.0009 


Pounds. 


Povndt 
43,200 
5,300 , 


2 






3 


.00205 
.00095 


8,600 
3,200 


4 , -- 















Rings 1 ant 7 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 00; exterior diameter of slice, 7".30. 

3 ± 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. | Compres- 


Tendon. [ <*JJJ» 


1 detached 


Inches. 

4.38245 

5.13865 

7.1651 

8.9043 


Inch. 


Inch. 


Ponnds. j Pounds. 


2 




.0012 


7,000 


3 


.0020 


8,400 1 | 


4 detached 




I 








I 1 



RINGS ALL DETACHED. 



2 detached . 

3 detached . 



5.13985 
7.1631 
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Muzzle Slice. 



345 



Interior diameter of slice, 4". 23; exterior diameter of slice, 9".07. 
Original diameters of rings in the slice. 



Rings. 




Diameters. 




A. 


B. 


Mean. 

Inches. 
4.37615 
5.13895 


1 




Inches. 
4.3795 
5. 1419 
7.1636 
8.9069 


Inches. 
4.3728 
5.1360 


2 




3 




7.1667 | 7.16515 
8. 9036 1 8. 90525 


4 













Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


Mean. 


A. | B. 


1 detached 


Inches. ' Inches. 
4. 3854 4. 3795 


Inches. 

4.38245 

5.13865 

7.1651 

8.9043 


2 


5. 1417 
7.1636 
8.9030 


5.1356 
7.1666 
8.9056 


3 - - 


4 detached 





RINGS ALL DETACHED. 



2 detached . 

3 detached . 



5.1444 
7.1611 



5.1353 
7.1651 



5.13985 
7.1631 



Muzzle strains released. 



Rings. 



Diameters. 



A. 



B. 



Mean. 



1 detached . 

2 in slice 

3 in slice.... 

4 detached . 



2 detached . 

3 detached . 



Inch. 
+.0059 



Inch. 
+.0067 



-.0002 | -.0004 

.0000 I -.0001 

-.0039 +.0020 



SECOND TO THIRD PHASE. 



+.0027 
-.0025 



FIRST TO THIRD PHASE. 



-.0003 
-.0015 



Inch. 
+ .0063 
-.0003 
-.00006 
-.00095 



+.0012 
-.0020 



2 detached . 

3 detached . 



+.0025 
-.0025 



-.0007 
-.0016 



+.0009 
-.00205 
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Tube 20691 B 8 . 

Breech Slice. 
State of internal strains and stresses at different phases of the slice. 

slice intact. 
Interior diameter of slice, 4". 72; exterior diameter of slice, 10".50. 







n-rr—~ 


— — rr-n 
n i 


Lu- u 


ji J 



Rings. 


Present 


Strains. 


Stresses per square 
inch. 


diameters. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 


Inches. 
4.8717 
5.6589 
9.64745 
10.8323 


Inch. 


Inch. 
.0078 
.00855 

"."06645" 


Pounds 


Pounds. 
45,000 
18,800 


2 i 






8 


.0056 


17,400 


4 


1,100 











Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5".50; exterior diameter of slice, 9" J 




Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compro- 
ston. 


1 detached 


Inches. 
4.8790 
5.6523 
9.64635 
10.88275 


Inch. 


Inch. 


Pounds. 


Pound*. 


2 




.00515 




27,800 


3 


.0045 


14,000 


4 detached 

















RINGS ALL DETACHED. 



2 detached 


5.65745 
9.64185 










8 detached 
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Breech Slice. 

Interior diameter, 4". 72; exterior diameter, 10". 50. 
Original diameters of rings in the slice. 



347 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 


Inches. 
4.8725 
5.6587 
9.6584 

10.3855 


Inches. 
4.8709 
5.6491 
9.6415 

10.8291 


Inches. 
4.8717 
5.6589 
9.64745 
10.8323 


2 


3 


4 





Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached * 


Inches. 
4.8801 
5.6568 
9.6519 

10.8450 


Inches. 
4.8779 
5.6478 
9.6408 

10.8205 


Inches. 
4.8790 
5.6528 
9.64685 
10.38275 


2 


8 


4 detached 





RINGS ALL DETACHED. 



2 detached 


5.6620 
9.6479 


5.6529 
9.6858 


5.65745 
9.64185 


8 detached 





Breech strains released. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached .....*.. 


Inch. 

+.0076 

-.0019 

-.0015 

+.0095 


Inch. 

+.0070 

-.0018 

-.0007 

-.0086 


Inch. 
+.0078 
-.0016 
-.0011 
+.00045 


2 in slice 


8 in slice 


4 detached 





SECOND TO THIRD PHASE. 



2 detached . 
8 detached . 



+.0052 
-.0040 



+.0051 
-.0050 



+.00515 
-.0045 



FIRST TO THIRD PHASE. 


2 detached 


+.0088 
-.0055 


+.0088 
-.0057 


+.00355 

-.0056 


8 detached 
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Tube 20691 B 8 . 
Muzzle Slice. 
State of internal strains and stresses at different phases of the slice. 

SLICE INTACr. 

Interior diameter of slice, 4". 25; exterior diameter of slice, 9".01. 



3 ± 



t* 



JT 


I I 


III 

Mil 












Ring?!. 


Present 

mean 

diameters. 


Strains. 


Stresses per square 
inch. 


Tendon. ! <*-£- 


Tenrion. ; <*$£* 


1 


Jnchef. 
4.39405 
5.1509 
7. 14615 
8.8594 


Inch. ; Inch. 
i .00225 


Pounds. 


Pounds. 
15,4fl) 
15,100 


2 


i .0026 




3 


.0012 I 


5,000 
13,900 


4 


.0041 











Rings 1 and 4 detached; rings 2 and 3 in the slice. 

Interior diameter of slice, 5". 00; exterior diameter of slice, 7".30. 



£ £ 




Rings. 


Present 

mean 

diameters. 

• 


Strains. 


Stresses per square 
inch. 


Tension. 


Compres- 
sion. 


Tendon. ' <*-£«• 


1 detached 


Inches. 
4.3963 
5. 15105 
7.1470 

8.8553 


Inch. 


Inch. 


Pounds. 1 Pound*. 


2 




.00245 


]*T 14.309 


3 


.00205 


8 600 


4 detached 












1 



RINGS ALL DETACHED. 



2 detached 


5.1535 
7. 14495 








1 


8 detached 


















\ 
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Muzzle Slice. 
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Interior diameter, 4".25; exterior diameter, 9".01. 
Original diameters of rings in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 _ 


Inches. 
4.3908 
5.1490 
7.1408 
8.8612 


Inches. 
4.3973 
5.1528 
7.1615 
8.8676 


Inches. 
4.39406 
6.1509 
7. 14616 
8.8694 


2 




3 




4 









Rings 1 and 4 detached; rings 2 and 3 in the slice. 



Rings. 


Diameters. 


A. 


B. 


Mean. 


1 detached 


Inches. 
4.3934 
5.1492 
7.1417 
8.8613 


Inches. 
4.3992 
5.1529 
7.1523 
8.8493 


Inches. 

4.8963 

5.15106 

7.1470 

8.8553 


2 


3 


4 detached 





RINGS ALL DETACHED. 



2 detached . 

3 detached . 



5.1520 
7.1396 



5.1550 
7.1504 



5.1535 
7.14496 



Muzzle strains released. 



1 


Rings. 




Diameters. 




t 


A. 


B. 


Mean. 


1 

1 detached 


Inch. 

+.0026 

+.00U2 

+.00v9 

+.0001 


Inch. 

+.0019 

+.0U01 

+.0008 

-.0088 


Inch. 
+.00225 
+.00015 
+.00085 
-.0041 


2 in slice 


3 in slice 


4 detached 





SECOND TO THIRD PHASES. 



2 detached , 
8 detached , 



+.0028 
-.0022 



+.0021 
-.0019 



+.00246 
-.00206 



FIRST TO THIRD PHASE. 



2 detached . 

3 detached , 



+.0030 
-.0018 



+.0022 
-.0011 



+.0026 
-.0012 
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INTERNAL STRAINS IN TREATED TUBE. 858 



BTTEBNAL STBAINS IN A 8TEEL TUBE AFTEE TBEATHEHT. 

OBJECTS OF THE TEST. 

To ascertain if the internal strains in a thin, transverse slice taken 
from a hollow gun forging represent the strains in the intact forging; 
that is, whether the state of the metal in a detached slice may be 
accepted as an index of the state of the metal in the forging, having 
reference to tangential internal strains introduced by the method of 
heating and quenching a tube at the bore. Also, to obtain data upon 
the magnitude of the concomitant longitudinal strains, and, further- 
more, the effect of exposure to higher temperatures in the elimination 
of strains introduced Dy heat treatment. 

CONCLUSIONS. 

I. The detached slices represent the state of the metal in the intact 
tube with respect to the direction of the internal strains, and approx- 
imate^ with respect to their magnitude. 

II. The metal at the bore is under a higher degree of initial com- 
pression than indicated by the detached slices. In the present tests 
the difference is 3,000 pounds per square inch, the mean compressive 
stresses in slices which display 25,625 pounds per square inch com- 
pressive stress at the bore. 

III. Longitudinal strains of compression at the bore are present, 
which may oe taken approximately at three-fourths of the tangential 
strains. In the present instance the mean results show the longitudi- 
nal strains are .78 of the tangential strains. 

IV. The ends of the tube are bell shaped, in consequence of the 
longitudinal compressive strains at the bore. 

V. The state of the metal at the bore at the ends of the tube, by 
reason of the bell-shaped form, is under greatly diminished tangential 
strains. 

VI. Annealing eliminates internal strains. The strains which are 
introduced into the forging by reason of sudden quenching from a 
moderately high temperature are removed upon exposure to a moder- 
ated high temperature when slowly cooled. 

VII. The elimination of internal strains was practically completed 
when exposed to a temperature of 1.100° F. About one-half the primi- 
tive strains remained after exposure to 700° or 800° F. 

VIII. This relief of internal strains is accomplished without mate- 
rial relative movements of the parts of the forging. That is, the oppos- 
ing parts which were under different kinds of strains, tensile and 
compressive, maintain their dimensions and relative positions after 
annealing unchanged. 

REMARKS. 

This tube was prepared by the Bethlehem Iron Company by heating 
and auenching from the bore, following the method adopted in treat- 
ing the tubes of the 5-inch B. F. guns. 

H. Doc. 508 23 
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354 INTERNAL STRAINS IN TREATED TUBE. 

Diameters were established along the bore in two planes, and at 
intervals of f" each. The tube was measured on these diameters 
then cut apart at the middle of its length and remeasured. For identifi- 
cation the halves were marked A-B and Aj-Bj and the measured diam- 
eters successively numbered from 1 to 27, beginning at the inner ends 
of the two sections. After cutting apart, a slice £" long was taken 
from the inner ends of each piece, which were designated as A-B 1 
and Aj-Bj 1. Using section A-B, additional slices were detached, 
remeasuring a number of the diameters in the remaining part of the 
section after groups of four slices were detached, and thus proceeding 
until seventeen slices in all were removed. The detached slices were 
remeasured at the bore, surface diameters established on the ends and 
rings detached, one at the bore and one from the outside. Kin^ 
from four of the slices were taken out with the metal in the state it 
came from the forging. Ten slices were annealed at temperatures 
ranging from 207° F. to 1,100° F. prior to detaching the individual 
rings, and three slices are reserved for experiments on local heating at 
the bore. The remainder of section A-B, comprising bore diameters 
18 to 27, was used for determining the longitudinal strains released 
upon turning off the exterior metal, leaving a thin cylinder of metal 
next the bore. Longitudinal gauged lengths were established in the 
bore on four lines. 

From observations made upon cutting off slices from the ends of the 
tube it appears that the metal tends to expand and assume a bell-shaped 
fonn at the ends of the section, and when slices are successively 
detached the new ends thus formed each in turn display this action. 
At a distance of i" from the end the mean expansion in diameter wis 
".00224, which diminished to ".00092 at a distance of 1" from the end 
On more remote diameters the effect was lost or of insufficient magni- 
tude to present decisive indications. The stresses corresponding to 
the strains above stated are 13,200 and 5,400 pounds per square inch. 
respectively, which were strains of compression. 

A comparison of the bore diameters of the detached slices with the 
same diameters when in the tube, at a distance from its ends, beyond 
the bell-shaped zone, makes it appear that the detached slices' an? 
slightly larger than when forming an integral part of the tube. The 
conditions under which the measurements were taken precluded the 
accuracy sometimes attained in experiments of this class. From all of 
the data developed it appears, however, that the slices were at least 
".0005 larger at the bore than when forming a part of the tube, which 
on this diameter corresponds to a stress of 3,000 pounds per square 
inch. That is, the metal at the surface of the tube is apparently under 
a compressive stress 3,000 pounds per square inch higner than when 
in the detached slice. The detached rings showed the release of com- 
pressive stresses at the bore, from the state of the metal in the slit*, 
amounting to 25,625 pounds per square inch, the means of four rin^s 
while rings from the exterior of the same slices gave the mean tensile 
stress 6,725 pounds per square inch, the mean strains released being 
in rings 1, ".00445 and in rings 2, ".00182. The rings from the an- 
nealed slices gave the following results: 
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Slice. 


Anneal- 
ing tem- 
perature. 


Strains released. 


Stresses per square 
inch. 


Rings 1. 


Rings 2. 


Rings l, 
compres- 
sion. 

Pound*. 

26,700 

19,900 

17,000 

21,900 

20,400 

12,400 

14,400 

8,300 

4,600 

1,700 


Rings 2* 
tension. 


A-B 2 


°F. 
207 
302 
403 
505 
600 
700 
805 
905 
1,000 
1,100 


Inches. 

.00465 

.00345 

.00295 

.0038 

.00355 

.00215 

.0025 

.00145 

.0008 

.0003 


Inches. 
.0011 
.00185 
.0007 
.0006 
.0013 
.0004 
.00045 
.00025 
.00015 
a. 00045 


Pounds. 

4,170 

7,000 

2,800 

1,900 

4,900 

1,500 

1,600 

900 

600 

a 1,700 


A-B 3 


A-B 4 


A-B 6 


A-B 7 


A-B 8 


A-B 10 


A-B 11 


A-B 12 


A-B 14 





« Compressive strain and stress. 

The reduction in the magnitude of the internal strains upon ex- 
posure to different annealing temperatures is illustrated in the above 
table. The partial or complete relief from such strains, it is seen, may 
be accomplished by temperatures below the plastic state of the metal. 
While earlier tests have shown that different parts of a forging may 
move about relatively, within limits, at high softening heats, and 
when subsequently cooled left practically free from internal strains, 
such measureable relative movements are not apparently essential to 
the relief of internal strains. In the present series, measurements of 
the intact slices before and after annealing showed very small changes 
in dimensions, generally less than ".0001, and since the residual 
strains in the annealed slices were largely reduced, as may be seen 
upon comparison of the strains developed by the rings not annealed 
with those which were, it is inferred that the relief of internal strains 
may be accomplished with slight or perhaps no measureable change in 
the general dimensions of the forging. 
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Measurement of Diameters Along the Bore, 
tube intact. 



Number. 



Micrometer readings, diameters. 




Inch. 

1 ! .0127 

2 0124 

3 : .0121 

4 1 .0107 

5 .0105 

6 1 .0112 

7 0106 

8 0084 

9 .0100 

10 j .0088 

11 1 .0092 

12 i .0086 

13 0085 

14 .0112 

15 0102 

16 0091 

17 ! .0090 

18 0096 

19 0122 

20 ' .0102 

21 0101 

22 i .0107 

23 | .0100 

24 ! .0111 

25 ! .0162 

26 ! .0187 

27 [ . 0222 



Inch. 
.007T , 
.0098 
.0092 
.0077 | 
.0083 
.0092 
.0103 
.0092 | 
.0095 I 
.0091 ' 
.0071 
.0090 
.0097 
.0098 
.0092 i 
.0098 ! 
.0095 
.0112 
.0103 , 
.0106 ! 
.0119 
.0104 
.0117 ' 
.0102 
.0149 ■ 
. 0177 j 
.0217 



Inch. 

.0102 

.0111 

.01065 

.0092 

.0094 

.0102 

.01045 

.0088 

.00975 

. 00895 

.00815 

.0088 

.0091 

.0105 

.0097 

.00945 

.00925 

.0104 

.01125 

.0104 

.0110 

. 01055 

.010*5 

. 01065 

. 01555 

.01*2 

. 02195 



Inch. 
.0122 
.0118 
.0128 
.0132 
.0127 
.0122 
.0112 
.0108 
.0117 
.0112 
.0100 
.0093 
.0173 
.0186 
.0134 
.0168 
.0172 
.0160 
.0168 
.0175 
.0177 
.0188 
.0181 
.0157 
.0193 
.0195 
.0163 



Bi. 


Mean. 


Inch. 


Iwrh. 


.0106 


.0114 


.0127 


.01225 


.0127 


.01275 


.0122 


.0127 


.0121 


.0124 


.0113 


.01175 


.0115 


.01135 


.0113 


.01105 


.0104 


.01105 


.0107 


.01095 


.0103 


. 01015 


.0105 


.0099 



I .0177 



0163 
.0165 
.0173 
.0178 
.0173 
.0167 

0177 
.0172 
.0185 
.0203 
.01*8 
.0160 
.0166 
.0204 
.0193 



.0168 

.01755 

.01555 

.0173 

.01725 

.01635 

. 01725 

.01735 

.0181 

. 01955 

.01*45 

.015*5 

.01795 

.01995 

.0178 



TUBE CUT APART AT MIDDLE OF LENGTH. 

The halves now measured as follows: 



Micrometer readings, diameters. 



Number. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

'23 

24 

25 

26 

27 



A. 



B. 



.0087 
.0088 
.0113 
.0102 
.0094 
.0092 
.0098 
.0123 
.0104 
.0102 
.0108 
.0103 
.0114 
.0164 
.0191 
.0224 



.0092 
.0097 
.0099 
.0093 
.0100 
.0095 
.0113 
.0103 
.0106 
.0120 
.0106 
.0118 
.0103 
.0150 
.0177 
. 0220 



Mean. 



1 Inch. 


Inch. 


Inch. 


.0143 


.0102 1 


.01225 


. 0126 


.0107 


.01165 


| .0117 


.0092 


. 01045 


1 .0102 


.0076 


.0089 


; .0100 


.0082 1 


.0091 


I .0108 


. 0088 


.0098 


! . 0104 


.0102 I 


.0103 


1 .0084 


.0091 


.00875 


.0102 


.0095 , 


.00985 


.0092 


.0091 , 


.00915 


! .0093 


.0073 


.0083 



.00895 

.00925 

.0106 

.00975 

.0097 

.00935 

.01055 

.0113 

. 0105 

.0111 

.0107 

.01105 

.01085 

.0157 

.0184 

.0222 



Inch. 
.0142 
.0122 
.0132 
.0127 
.0124 
.0120 
.0112 
.0109 
.0118 
.0114 
.0104 
.0097 
.0177 
.0188 
.0137 
.0170 
.0175 
.0162 
.0172 
.0178 
.0182 
.0192 
.0184 
.0161 
.0197 
.0198 
.0167 



Inch. 
.0132 
.0136 
.0128 
.0121 
.0117 
.0112 
.0114 
.0113 
.0107 
.0109 
.0106 
.0108 
.0167 
.0167 
.0177 
.0182 ' 
.0177 
.0167 
.0182 . 
.0172 
.0188 
.0206 ; 
.0192 ! 
.0168 
.0163 i 
.0209 j 
.0197 ' 



Mean. 



Inch. 

.0137 

.0129 

.0130 

.0124 

.01205 

.0116 

.0113 

.0111 

.01125 

. 01115 

.0105 

.ones 

.017J 

.01775 

.0157 

.017* 

.0176 

.01645 

.0177 

.0175 

.OTn" 

.019$ 

.01** 

,0WS 

.01* 

.03ES 

.01« 
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Slices 1 A-B, 1 A^B,, cut off inner ends of the halves of the tube. 

DETACHED SLICES. 



Number. 



Micrometer readings, diameters. 



A. 



! 1 ■ 



Inch. 
.0126 



Mean. I A,. 

I 



Inch. 
.0078 



Inch. 
.0102 



Iyich. 
.0126 



Bj. I Mean. 



Inch. 
.0107 



Inch. 
.01165 



MEASUREMENTS ON REMAINING PART OF TUBE. 



I 



2 
3 
4 

ft 

6 

7 

8 

23 

24 

25 

26 

Z7 



.0145 


.0124 


.0124 


.0100 


.0106 


.0079 


.0103 


.0084 


.0110 


.0091 


.0105 


.0105 


.0086 


.0092 


.0104 


.0118 


.0114 


.0105 


.0164 


.0151 


.0191 


.0164 


.0225 


.0221 



.01345 

.0112 

.00925 

.00935 

.01005 

.0105 

.0089 

.0111 

.01095 

.01575 

.01775 

.0223 



.0188 
.0137 
.0130 
.0124 
.0120 
.0112 
.0110 
.0184 
.0161 
.0197 
.0200 
.0168 



.0152 
.0137 
.0125 
.0118 
.0114 
.0116 
.0115 
.0192 
.0162 
.0166 
.0210 
.0197 



.0145 

.0137 

.01275 

.0121 

.0117 

.0114 

.01125 

.0188 

.01615 

.01815 

.0205 

.01825 



Slices 2-5 A-B cut off infaer end of the section A — B. 

DETACHED SLICE8. 



Number. 


Micrometer readings, diameters. 


A. 


B. 


Mean. 


2 


Inch. 
.0128 
.0122 
.0111 
.0109 


Inch. Inch. 
.0102 1 .0115 
.0098 .0110 
.0082 | .00965 
.0091 .0100 


3 


4 


I 5 


1 


MEASUREMENTS ON REMAINING PART OP TUBE. 


6 


.0131 
.0111 
.0086 
.0102 
.0090 
.0094 
.0089 


.0112 
.0111 
.0092 
.0095 
.0091 
.0075 
.0092 


. 01215 


7 


.0111 

.0089 

.00985 

.00905 

.00845 

.00905 


8 


9 


10 


11 


12 
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Slices 6-9 A-B cut off inner end of the section A — B. 

DETACHED SLICES. 





Number. 


1 Micrometer readings. 


A. 


B. 


6 




Inch. 
.0115 


Inch. 
.0097 


7 




| .0108 


.0110 


8 




. 0092 


.0095 


9 




,010ft 


.0100 







Mean 



MEASUREMENTS ON THE REMAINING PART OF TUBE. 



10 
11 
12 
13 
14. 
15 
16 




Inch. 
.0106 
.0109 
.0098* 
.01035 



.01115 

.0091 

.00905 

.0092 

.0105 

.00975 

.009*5 



Slices 10-13 A-B cut off inner end of section A — B. 

DETACHED SLICES. 



14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26., 
26.. 
27., 



Micrometer readings, diameters. 



Number. 



B. 



Mean. 



10 


Inch. 
' .0096 


Inch. 
.0095 
.0081 
.0095 
.0104 


Inch 


11 


.0098 


.(WW.^ ; 


12 


.0094 


.00945 ' 


13 


.0094 


.0099 


j 





MEASUREMENTS ON THE REMAINING PART OF TUBE. 



.0188 


.0122 


.0130 


.0113 


.0100 | 


.01066 


.0098 


.0104 ! 


.0101 


.0093 


.0095 ; 


.0094 


.0098 


.0113 


.01055 


.0125 


.0105 


.0115 


.0106 


.0108 ! 


.0107 


.0105 


.0124 


.01145 


.0112 


.0106 


.0109 


.0106 


.0121 


.01135 


.0118 


.0106 


.0112 


.0168 


.0150 


.0159 


.0195 


.0164 ; 


.01795 


.0224 


.0221 ; 


.02235 
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359 



Slices 14-17 A-B cut off inner end of section A — B. 

DETACHED SLICES. 



18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 
26. 
27. 



Number. 


Micrometer readings, diameters. 


A. 


B. 


Mean. 


14 


Inch. 
.0120 
.0108 
.0099 


Inch. * 
.0106 
.0100 
.0104 
.0099 


Inch. 
.0113 
* .0104 
.01015 
.00975 


15 


16 


17 


.0096 





MEASUREMENTS OX THE REMAINING PART OF TUBE. 



.0120 
.0134 
.0106 
.0104 
.0111 
.0105 
.0117 
.0167 
.0194 
.0224 



.0136 
.0115 
.0109 
.0123 
.0105 
.0120 
.0105 
.0148 
.0163 
.0220 



.0128 

.01245 

.01075 

.01135 

.0108 

.01125 

.0111 

.01575 

.01785 

.0222 



Internal Strains Determined in Rings from the Detached 

Slices. 

Slice A-B 1. 



Rings. 


Diameters. 


Mean. 


Strains. 


Stresses. 


A. 


B. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 

Pounds. 


1 


Inches. 
5.2346 
7.9889 


Inches. 
5.2403 
7. 9767 


Inches. 
5.23746 

7.9828 


Inch. 


Inch. 


Pounds. 


2 




















• 



RINGS DETACHED. 



1 detached 


5.2401 
7.9875 


5.2434 


2 detached 


7.9751 







5.24175 


i 


.0043 




24,600 


7.9813 


.0015 1. 


5,700 









Digitized by VjOOQIC 



360 



INTERNAL STRAINS IN TREATED TUBE. 

Slice A-B 2. 



Kings. 


Diameters. 


! Strains. 


Stresses. 


A. ] B. 


Mean. 

Tension. 


Compres- 
sion. 


t™*«.j<*kH 


1 


Inches. 
5.2241 
7.9194 


Inches. 
5.2252 
7.9138 


Inches. ' Inch. 
5.22466 : 


Inch. 1 Pounds. Poumds. 


2 


7. 9166 ] 


i 






1 1 



SLICE ANNEALED (INTACT) IN OIL AT 207° F. 



1 


5.2241 
7.9194 


5.2251 
7.9138 


5.2246 
7.9166 






1 


2 






1 








, 


RINGS DETACHED. 


1 detached 


5.2286 
7.9209 


5.2299 
7.9101 


5.22925 
7.9156 




.00465 


26,700 


2 detached 


.0011 


4,170 









Bore, A ".0180, ring detached. 
Bore, B ".0145, ring detached. 



Slice A-B 3. 



Rings. 


Diameters. 


Mean. 


Strains. 


Stresses*. 


A. 


B. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sioa. 


1 


Inches. 
5.2104 
7.9309 


Inches. 
6.2102 
7.9238 


Inches. 
5. 2103 


Inch, 


Inch. 


Pounds. 


Pounds 


2 


7.92735 





















SLICE ANNEALED (INTACT) IN OIL AT 302° F. 



a. 
1 


5.2104 
7.9309 


6.2102 
7.9238 


5.2103 
7.92735 








i 


2 





















RINGS DETACHED. 



1 detached 


6.2155 
7.9283 


5.2120 
7.9227 


5.21375 
7.9266 


*"*66i86" 


.00345 




19.900 1 




7,000 








i 



Bore, A ".0185, ring detached. 
Bore, B ".0127, ring detached. 
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Slice A-B 4. 



361 



Rings. 


Diameters. 


Mean. 


Strains. 


Stresses. 


A. 


B. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 


Inches. 
6.2116 
7.9S39 


Inches. 
5.2084 
7.9245 


Inches. 
5.20995 
7.9292 


Inch. 


Inch. 


Pounds. 


Pounds. 


2 























SLICE ANNEALED (INTACT) IN OIL AT 408° P. 



1 


5.2115 
7.9S38 


5.2088 
7.9244 


5.2099 
7.9291 










2 , 





















RINGS DETACHED. 



1 detached ........... 


5.2157 
7.9880 


5.2100 
7.9238 


5.21286 
7.9284 




.00296 




17,000 


2 detached 


t .0007 


2,800 









Bore, A ".0161, ring detached. 
Bore, B ".0111, ring detached. 



Slice A-B 5. 



Rings. 


Diameters. 




Strains. 


Stresses. 


A. 


B. 


Mean. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 


Inches. 
5.2095 
7.9295 


Inches. 
6.2160 
7.9261 


Inches. 
5.21226 
7.9278 


Inch. 


Inch. 


Pounds. 


Pounds. 


2 



















\ 



RING8 DETACHED. 



1 detached. ........... 


5.2150 
7.9282 


5.2183 
7.9236 


5.21666 
7.9259 




.0044 




26,300 


2 detached 


.0019 


7,200 









Bore, A ".0165, ring detached. 
Bore, B ".0125, ring detached. 
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INTERNAL STRAINS IN TREATED TUBE. 

Slice A-B 6. 



Rings. 


Diameters. 


Mean. 


Strains. | Stresses. 


A. 


B. 

Inches. 
5.2056 
7.9332 


i 
Tension. ' C °Z^ Tension. 


Compres- 
sion, 


!..., 


Inches. 
5.2096 
7.9278 


Inches. 
5.2076 
7.9305 


; Inch. Inch. \ Pound*. 


P&uud*; 


2— 




i ' , i 


i 1 t 



SLICE ANNEALED (INTACT) IN OIL AT 505° F. 



1 


5.2096 
7.9272 


5.2055 
7.9331 


5.20755 
7.93015 


1 




2 


i 








1 







RINGS DETACHED. 



1 detached 


5. 2140 
7.9243 


5.2087 ! 5.21135 
7.W350 1 7.92965 

i 




.0038 


21,900 ' 


2 detached 


.0005 


1,900 | 









Bore, A ".0159, ring detached. 
Bore, B ".0135, ring detached. 



Slice A-B 7. 



Rings. 


Diameters. 


Mean. 


Strains. 


Stresses. 


A. 1 B. 


Tension. 


Compres- 
sion. 


Tension. ^^SST" 


Inches. Inches. 

1 ! 5.2061 5.2059 

2 7.93<U 7.9317 


Inches. 
5.2060 
7.93405 


Inch. 


Inch. ! Pounds. Pomads. 




! , 








1 



SLICE ANNEALED (INTACT) IN OIL AT 600° F. 



1 


5.2061 
7.9363 


5.2068 
7.9317 


5.20595 
7.9340 






1 ' 


2 






, 








1 



RINGS DETACHED. 



1 detached 


5.2090 
7.9370 


5.2100 
7.9284 


5.2095 i. 
7.9327 

1 




.00355 




20.400 


2 detached 


.0013 


4,900 








...... . ! 



Bore, A ".0140, ring detached. 
Bore, B ".0154, ring detached. 
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Rings. 

i 


Diameters. 


Mean. 


Strains. 


Stresses. 


A. 


B. 


TmHcn!°3JK» 


Tension. 


Compres- 
sion. 


1 


Inches. 
5.2176 


Inches. 
5.2147 
7.9338 


Inches. 
5.21615 
7.93505 


Inch. } Inch. 


Pounds. 


Pounds. 


2 7.9363 












i 







SLICE ANNEALED (INTACT) IN OIL AT 700° P. 



1 


5.2175 
7.9363 


5.2147 
7.9336 


5.2161 
7.98495 




. 1 




1 2 




...i:.... : ::: 




1 




1 





RINGS DETACHED. 



1 detached . 

2 detached , 



5.2197 
7.9875 



5.2168 
7.9316 



5.21825 
7.93455 





.00216 




12,400 


.0004 


1,500 







Bore, A ".0113, ring detached. 
Bore, B ".0114, ring detached. 



Slice A-B 9. 



Rings. 


Diameters. 




Strains. 


Stresses. 


A. 


B. 


Mean. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion. 


1 


Inches. 
6.2175 
7.9346 


Inches. 
5.2166 
7.9358 


Inches. 
6.21705 
7.9352 


Inch. 


Inch. 


Pounds. 


Pounds. 


2 























RINGS DETACHED. 



1 detached 

2 detached 


5.2232 
7.9326 


5.2202 
7.9836 


5.2217 . 
7.9331 




.0046 




26,700 


.0021 


7,900 









Bore, A ".0156, ring detached. 
Bore, B ".0144, ring detached. 
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INTERNAL STRAINS IN TREATED TUBE. 

Slice A-B 10. 



1 


Rings. 


Diameters. 


Mean. 


Strains. 


Stress. ! 


, 


.. 


Tenrion.^PJ- 

1 


T* M ton.j "K» 




Inches. 
5.2140 
7.9361 


Inches. 
5.2141 
7.9323 


Inches. 
5.21405 
7.9342 


Inch. | Inch. 


Pound*. PoHRdi 


2... 




1 ; 


-•!• | ; ; 



SLICE ANNEALED (INTACT) IN OIL AT 805° P. 



1 


5.2141 5.2140 5.21405 
7.9359 1 7.9322 7.93405 


1 


t 


2 


1 


■ 




I 



RINGS DETACHED. 





i 5.2163 


5.2168 
7.9307 


5.21655 
7.9336 




.0025 




14,409 


2 detached . .... 


7. Q371 


.00045 


1,600 


""" 









Bore, A ".0119, ring detached. 
Bore, B ".0116, ring detached. 



Slice A-B 11. 



Rings. 


Diameters. 


Mean. 


Strains. 


Stresses. 


A. 


B. 


Tenrfon. jc-J* 


Tendon. j*Jg» 


1 

2 


Inches. 

5.2181 

, 7.9496 


Inches. 
5.2200 
7.9466 


Inches. 
5.21905 
7.9481 


Inch. Inch. 


Pounds. Po*t*d$- 


•••••••-••[*•• 




1 




SLICE ANNEALED (INTACT) IN OIL AT 905° F. 


1 

2 


\ R 91 7« 


5.2201 
7.9468 


5.21895 
7.6480 










7.9492 
















• 


RINGS DETACHED. 


1 detached 


5.2194 
7.9488 


5.2214 
7.9467 


5.2204 
7.94775 


"*. 66625" 


.00145 


! $,$» 




900 







Bore, A ".0094, ring detached. 
Bore, B ".0110, ring detached. 
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365 



| Diameters. 




Strains. i Stresses. 


Rings. I 


B. 


Mean. 


Tension. 


Compres- Tension Compres- 
sion, tension. sion 

i 


1 Inches. 
1 ' 5.2191 


Indus. ! Inches. 
5.2175 1 5.2183 
7. 9401 7. 9343 


Inch. 


l 
Inch, i Pounds. ' Pounds. 
! | 


2 7.9285 




i 






i 



SLICE ANNEALED (INTACT) IN OIL AT 1,000° F. 



1 


5.2188 
7.9280 


5.2171 i 6.21795 
7.9396 1 7.9338 


! ' 1 


2 


i i i 




1 1 ! 



RINGS DETACHED. 



1 detached I 5.2196 I 5.2179 , 5.21875 

idetached J 7.9280 7.9393 7.93365 ] .00015 



600 



4,600 



Bore, A ".0096, ring detached. 
Bore, B ".0092, ring detached.* 



Slice A-B 13. 





Diameters. Strains. 


Stresses. 


Rings. 


A. 


! ■ i 
B. 1 Mean. | Tension. Co ™ P res ' 


T-.on. ^ZT 


1 


Inches. 
6.2115 
7.9654 


Inches. 
5.2170 
7.9445 


Inches. 
5. 21425 
7.9-1995 


Inch. \ Inch. 


Pounds. 


Pounds. 


2 










1 







RINGS DETACHED. 



1 detached 


5.2169 
7.9635 


5.2206 
7.9428 


5.21875 
7.94815 




.0046 




26,900 


2 detached 


.0018 




6,100 









Bore, A ".0144, ring detached. 
Bore, B ".0145, ring detached. 
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INTERNAL STRAINS IN TREATED TUBE. 

Slice A-B 14. 



Rings. 




Diameter 


8. 

Mean. 


Strains. i Stresses. 


A. 


B. 


Tendon. | «ffig-j Tenrfon. I <*»£»' 


1 


Inches. 
5.2060 
7.9554 


Inches. 
5.2114 
7.9440 


Inches. 
5.2087 
7.9497 


Inch. 1 Inch. \ Pounds. 


Pound*. 


2 







t 



SLICE ANNEALED (INTACT) IN OIL AT 1,100° F. 
(Holes defining extremities of diameters reamed after annealing.) 



1 ' 5.2059 

2 7.9549 


5.2106 
7.9428 


5. 2082 




I 


7.94885 ' 




1 




I 







RINGS DETACHED. 



1 detached 


5.2062 
7.9562 


5.2108 
7.9424 1 


5.2085 
7.9493 




.0003 
.00045 


1 1,700 


2 detached 




' 1,700 









Bore, A ".0116, ring detached. • 
Bore, B ".0096, ring detached. 





Section A-B, diameters 18 to 27, was turned down from l".53o, the 
original thickness of the tube, to ".165 thickness of walls. 

Longitudinal and diametrical measurements taken before and after 
turning down gave the following results: 

LONGITUDINAL STRAINS RELEASED AND THEIR CORRESPONDING STRESSES. 



Gauged lines. 



Mean compressive stress. 



Measurements taken. 



Walls of 
full thick- 
ness. 



Inches. 
6.7094 
6.7040 
6.6836 
6.6964 



Walls ".165 
thick. 



Stresses 

correspond] 

Strains injr.ivaa- 1 

released. ! presxioE 

per ffqittR 

inch. 



Inches. 
6.7146 
6.7085 
6.6880 
6. 7015 



Inch. 
.0052 
.0045 
.0044 
.0049 



Pov&t*. 
23, SOU 

aueo 

19. W 

22, 0» 



21. W> 
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DIAMETRICAL STRAINS RELEASED AND THEIR CORRESPONDING STRESSES. 

Micrometer readjusted since taking earlier measurements. 



1 




Micrometer readings, diameters. 


Strains 
released. 


Stresses 
corre- 
sponding, 

compres- 
sion. 


No. of 
l diameter. 


Walls of full thickness. • 


Walls ".165 thick. 


i 


A. 


B. 1 Mean. 


A. 


B. 


Mean. 


is 


Inch. 
.0446 
.0460 
.0432 
.0428 
.0436 
.0430 
.0441 
.0490 
.0511 
.0661 


Inch. Inch. 
.0460 - .0463 
.0439 .04495 
.0433 ' .04325 
.0448 , .0438 
.0433 .04346 
.0447 1 .04385 
.0430 .04356 
.0469 .04795 
.0502 .05065 
.0650 i .05505 


Inch. 
.0476 
.0604 
.0483 
.0481 
.0490 
.0483 
.0493 
.0641 


Inch, 
.0486 
.0480 
.0482 
.0600 


Inch. 
.04805 
.0492 
.04825 
.04905 


Inch. 
.00276 
.00425 
.0050 
.00525 
.00535 
.00536 
.0054 
.0052 
.0049 
.00275 


Pounds. 
16,200 
25,100 
29,600 
31,000 
31,600 
31,600 
31,800 
30,600 
29,000 
16,200 


19 


20 


21 


t 22 


.0486 .0488 
.0501 1 .0492 
.0486 .04895 
.0522 ' .05315 


23 

24 


25 


26 


.0660 . .0551 .05556 
.0576 -0580 1 .0578 


, 27 


I 
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CAST IRON AND PIG IRONS. 
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CA8T IRON AND PIG IRONS. 



T3 
O 

.5 

s 
o 

I 

GO 
W 
M 

H 
< 

w 

H 

> 

Oi 

w 



o 






is 

co bo 



sr- 



mam 



X iC ifi .5 iC iO «C C 



*2 



O 



7.187 

7.148 
7.198 














© w « 

C? «■* * 

5 © -. 

to tJ t^ 






'• c 

si 

C i; 




^c 




• &c . 

: $ u 

: ^£ 

• i= 

ill 

c 3 bee 

"ait 


tf o 2 • 

1 si! ; 

a §*-■ o x 

.2 £ c c H 

Si in 

g J|£*5 
i, C 5 E 


g ???S88S88=f8S 2 8 8 

«£ r -i 55 2 « r* c> cm «c «ft »E © -* eo «K » 

-.2 tci^" — irfciuo" ■x:x~i~'~-*r o» cm rJ 
cm cmcjccwcmcccmcmcmmcccm *-> e< 


§ §§!!§!!!!!!§?■§§§ § § § 


! 




-: 


















: 








j i 1 

• d d 


: 






p 

d_ 

o 
1- 

ft 

d 




{ 


-j-:- 




- 


C: ° ^ 

© © 5 




1 1 1 

CM — — 














i 1 1 

• d s 




? 




- 


2 £ s 
* * s 

tx ^ 
•— z -^ 

- if r 
?. £, 7. 











Digitized by VjOOQIC 



CA8T IBON AND PIG IBONS. 



877 



< 



< 

3 



c 



§• «*£. 






T 

1 



t3 
I 



* . 



T 



? 



1 




•-.no 
5^5 








§• 


r "Ii 


£.£ 


^i" 


^"S? 


■< 


~ 


— »» Ij 




X 


X 


U<N 


-~* \s 


<c 
















'» V3 










c-2 - 


'£ 




^ 


"^ 






^~ 


x"; 


























.i.— — ■ 


""" 




— 






rr tcu. £j 




|. 










i s. 


r> 














^" y; y ' 


""" 




i_ 


" 7~_~ 




•£ c.^^:' 


"i 1 


* 




5 -"' 


■_£ 








^-.5 » " 


i, ' 










1: 


^ -Z 





Digitized by VjOOQIC 



378 PISTON RODS — RETRACTION CHAIN8. 

Piston Rods. 

PROOF STRESS APPLIED TO PISTON RODS FOR GUN CARRIAGES. 



Description. 



6" disappearing carriage . . 
12" disappearing carriage . 



Tensile 

»tre» 

applied 



PowxUl 

40.000 
150,000 



Retraction Chains for 12" Carriages. 

No. 1030<). 
Baltimore chain. 
Diameter of wire of links, ".70. 
Proof stresses applied, 15,000 lbs. tension. 

FIRST SECTION, 16' 4" LONG. 



Applied , Elonga- 
loads. I tion. 



Pounds. 
6,000 
15,000 
5,000 



Inches. 
0. 
1.20 

.78 



Remarks. 



Initial load. 



SECOND SECTION, 15' 2" LONG. 



5,000 ■ 


0. 


15,000 


1.42 


5,000 


1.00 



Initial load. 



No. 10307. 

Watertown Arsenal chain. 
Diameter of wire of links, ".70. 



FIRST SECTION, 15' 3" LONG. 



Applied j Elonga- 
loada. lion. 



Pounds. Inches. 

5,000 0. 

15,000 , 12.68 

5,000 12.30 



Remarks. 



Initial load. 



5,000 ' 0. 

15.000 13.32 

5,000 12.92 



SECOND SECTION, 15' 7" LONG. 



Initial load. 



Digitized by VjOOQIC 



RETRACTION CHAIN8. 
TEN8ILE TESTS OF CHAINS. 

Samples 5 feet long each. 

BALTIMORE CHAIN (BRADLEE <fe CO., MAKERS). 



379 



From one end . . . 
From other end . 



Tensile 
strength. 



Pounds. 
23,900 
28,760 



WATERTOVVN ARSENAL CHAIN. 



From one end . . . 
From other end . 



26,700 
29,950 



Samples 5 feet long each, from near middle of length of chains. 

No. 10308. 



Baltimore chain (Bradlee & Co. ) 
Do 



No. 10809. 



Tensile 
strength. 



Powid$. 
24.380 
28, 890 



Watertown Arsenal chain. 
Do 



30,480 
29, 690 
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RETRACTION CHAINS. 



No. 10310. 



Watertown Arsenal chain. 
Made of Swedish iron. 



Length of sample, 4£ feet. 
Diameter of wire, ".68; se< 



sectional area, 0.36+2=0.72 square inch. 



Applied 
loads. 


Elonga- 
tion. 


Remarks. 


Pounds. 


Inches. 




1,000 


0. 


Initial load. 


2,000 


.07 




3,000 


.15 




4,000 


.23 




5,000 


.31 




6,000 


.40 




7,000 


.57 




8,000 


1.02 




9,000 


1.53 




10,000 


2.16 




11,000 


2.85 




12,000 


3.61 




13,000 


4.25 




14,000 


4.90 




15,000 


5.69 




1,000 


5.51 


". 18 resilience. # 


16,000 


6.38 




17,000 


7.10 




18,000 


7.86 




19,000 


8.82 




20,000 


9.68 




21,000 


10.60 




22,000 


11.60 




23,000 


12.73 




24,000 


14.12 




25,000 


16.40 




25,500 


16.12 




1,000 


15.90 


".22 resilience. i 
Chain rested under initial load 30 minutes, and 15 minutes without lotd. 


1,000 


15.90 


Test resumed. 


25,500 


16.14 




26,000 


16.16 




26.500 


16.23 




26,700 


16.50 




26,900 


17.05 




27,000 


17.70 




27,500 


19.15 




28,000 . 


20.50 




28,400 


22.10 


Tensile strength =39,440 pounds per square inch. 



RETEST OF CHAIN AFTER AN INTERVAL OF REST OF EIGHTEEN HOURS. 



32,100 j I Tensile strength =44, 580 pounds per square inch. 



SECOND RETEST OF CHAIN AFTER AN INTERVAL OF REST OF EIGHTEEN DAYS. 



35,600 Tensile strength =49,440 pounds per square Inch. 
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Retraction and Buffer Bracket Hooks. 
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Steel castings for barbette carriage for 12-inch B. L. rifle, model 
1892. 



BUFFER BRACKET. 



Measurements for distortion of hook taken from point of hook to 
corner of body of bracket. 



Applied 


Distortion 


Applied 


Distortion 


loads. 


of hook. 


loads. 


of hook. 


Pounds. 


Inch. 


Pounds. 


Inch. 


1,000 


0. 


85,000 


.07 


10,000 


0. 


40,000 


.12 


20,000 


.01 


46,000 


.19 


26,000 


.02 


60,000 


.80 


80,000 


.04 


1,000 


.24 



The two 2-inch bolts securing the bracket to a fixing plate in the 
testing machine were distorted and were with difficulty removed from 
place. 



BUFFER BRACKET. 



Applied 


Distortion 


Applied 


Distortion 


loads. 


of hook. 


loads. 


of hook. 


Pounds. 


Inch. 


Pounds. 


Inch. 


1,000 


°- 


85,000 


.06 


10,000 


0. 


40,000 


.09 


20,000 


.01 


45.000 


-.15 


26,000 


.02 


50,000 


.26 


80,000 


.03 


1,000 


.19 



RETRACTION HOOK. 



1,000 


0. 


35,000 


.08 


10,000 


0. 


40,000 


.03 


20,000 


.01 


45,000 


.04 


25,000 


.02 


50,000 


.05 


80,000 


.02 


1,000 


.03 



RETRACTION HOOK. 



1,000 


0. 


35,000 


.05 


10,000 


0. 


40,000 


.07 


20,000 


.01 ' 


45,000 


.12 


25,000 


.02 | 


50,000 


.15 


80,000 


.04 


1,000 


.10 
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Helical Springs, Double Coil, for 12-inch Mortar Carriages. 
Twenty springs from lot of 58 received June 12, 1901. 

DESCRIPTION OF ONE SPRING. 

Outside coil, left-hand spring: 

Exterior diameter oi coil. ^ inches.. 9.10 

Diameter of bar do. . . 1. 74 

Height of spring unloaded do ... 14. 30 

Distance between coils do. . . .96 

Weight 85 pounds ounces 

Inside coil, right-hand spring: 

Exterior diameter of coif Inches.. 6.66 

Diameter of bar do... 1.24 

Height of spring unloaded do... 13.86 

Distance between coils do... .57 

Weight 84 pounds 12 ounces 

COMPRESSION TESTS. 



Description. 



Hoiirht Load sua- 1 
Height. laInedt I 



First spring . 



Second spring . 



Third spring. 



Inches. 
12.26 
12.20 
9.75 
11.85 
12.25 

12.25 
12.03 
9.75 
9.70 
9.75 
11.68 
12.25 

12.25 
12.18 
9.75 
9.72 
, 9.75 
11.82 
12.25 



Remarks. 



Fourth spring . 



Fifth spring . 



12. 
12. 
9. 
11. 
12. 

12. 
12. 
9. 
11 
12. 



Pounds. 
17,500 
18,800 
45,700 
18,000 
14,100 

15,700 
18,000 
46,600 
49,300 
45,700 
18,000 
12,360 

17,300 
18.000 
45,400 
45,700 
44,450 
18,000 
13,560 

16,700 
18,000 
45,800 
18,000 
12,740 

17,400 
18,000 
45,700 
18,000 
13,620 



Closed down. 



Closed down. 



Closed down. 



Closed down. 



Closed down. 



! 



Sixthspring 12.25 

12.17 
9.75 
11.75 
12.25 



17,160 ' 
18,000 | 

45,800 Closed down. 
18,000 
13,200 | 
This spring was closed down and so remained for a period of 41 hours, after which the 
results were as follows: 



Seventh spring. 



9.78 


44,500 




11.70 


18,000 




12.25 


12,360 




11.78 


18,000 




9.75 


45,700 


Closed down. 


11.71 


18,000 




12.25 


12,240 




12.25 


15.760 




12.00 


18,000 




9.75 


43.400 




9.65 


46,100 


Closed down. 


9.75 


42,300 




11.65 


18,000 




12.25 


11,800 





H. Doc. 508- 



-25 
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HELICAL SPRINGS. 

COMPRESSION TEST8-Continued. 



Description. 




Load sus- 
tained. 



Remarks. 



Eighth spring . 



Ninth spring . 



Tenth spring . 



Inches. 
12.25 
12.21 
9.75 
9.68 
9.75 
11.80 
12.25 

12.25 
12,04 
9.75 
9.70 
9.75 
11.70 
12.25 

12.25 
12.17 
9.75 
9.68 
9.75 
11.82 
12.25 



Pounds. 
17,700 
18,000 
45,600 
47,200 
44,080 
18,000 
13,320 

15,780 
18,000 
44,800 
45,400 
43,800 
18,000 
12,660 

17,560 
18,000 
45,500 
46,200 
44,720 
18,000 
13,720 



Closed down. 



Closed down. 



Closed down. 



Eleventh spring 12.25 18,000 . 

At 38,800 pounds the inner coil spring fractured at the second turn of eoil. 
Twelfth spring *" «« — 



Thirteenth spring . 



Fourteenth spring. 



Fifteenth spring. 



Sixteenth spring . 



Seventeenth spring. , 



Eighteenth spring. 



12.26 


18,000 


12.25 


18,100 


9.75 


45,800 


11.87 


18,000 


12.25 


14,840 


12.38 


18,000 


12.25 


19.740 


9.75 


48,000 


9.65 


49,700 


9.75 


46,800 


11.98 


18,000 


12.25 


15,040 


12.25 


16,700 


12.11 


18,000 


9.75 


44,620 


9.68 


45,900 


9.75 


43,800 


11.72 


18,000 


12.25 


12,340 


12.25 


16,520 


12.09 


18,000 


9.75 


42,800 


9.55 


45,200 


9.75 


41,320 


11.66 


18,000 


12.25 


12,080 


12.25 


17,700 


12.21 


18,000 


9.75 


44,600 


9.70 


45,600 


9.75 


44,300 


11.83 


18,000 


12.25 


18,800 


12.25 


15,080 


11.98 


18,000 


9.75 


44,200 


9.67 


45,000 


9.75 


42,600 


11.56 


18,000 


12.25 


11,200 


12.27 


18,000 


12.25 


18,400 


9.76 


45,800 


9.63 


46,700 


9.75 


44,760 


11.85 


18,000 


12.25 


14,200 



Closed down. 



Closed down. 



Closed down. 



Closed down. 



Closed down. 



Closed down. 



Closed down. 
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HELICAL SPRING8. 
COMPRESSION TESTS— Continued. 
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Description. 


Height. 


Load sus- 
tained. 


Remarks. 




Inches. 


Pounds. 




Nineteenth spring 


12.25 


18,000 






9.76 


46,500 






9.69 


46,700 


Closed down. 




9.75 46,000 






11.90 


18,000 






12.25 


13,680 




Twentieth spring 


12.27 


18,000 






12.25 


18,500 






r 9.75 


46,500 






9.70 


47,800 


Closed down. 




9.76 


46,600 






11.89 


18,000 






12.26 


14,400 




This spring was closed down and so remains 


i for a period of 65 hours, after which the 


results were as follows: 






9,70 


47,300 






9.75 


46,000 






11.88 


18,000 






12.26 


13,620 






11.89 


18,000 






9.75 


46.300 




. 


9.70 


47,300 


Closed down. 




9.75 


46,000 






11.84 


18,000 






12.25 


13,600 






10.25 | 39,600 




This spring was loaded IOC 


times, compressing 


to 1C.25 and returning to 12".25 height each 


time, after which the results were as follows: 






10.25 


39,180 






11.86 


18,000 






12.25 


13,700 






11.89 


18.000 






9.75 


47,000 


Closed down. 




11.85 


18,000 






12.25 


13,480 





Compression Test of Springs for 8-inch Carriage. 
Springs made at Watertown Arsenal. 

DESCRIPTION OF ONE SPRING. 

Exterior diameter of coil : inches.. 2.80 

Diameter of bar do... .60 

Height of spring un loaded do. . . 6. 30 

Distance between coils do . . . .40 

Weight.,. 3 pounds 4 ounces 



No. of spring. 


Initial 

height 

unloaded. 


Closed down. 


Final 

height 

unloaded. 


Load. 


Height. 


1 


Inches. 
6.30 
6.18 
6.30 
6.20 
6.80 
6.28 
6.40 
6.24 
6.31 
6.14 
6.29 
6.18 
6.22 
6.24 
6.81 
6.45 


Pounds. 
2,780 
2,600 
2,740 
2,650 
2,700 
2,740 
2,600 
2,780 
2,760 
2,720 
2,780 
2,600 
2,780 
2,700 
2,560 
8,000 


Inches. 
4.14 
4.17 
4.20 
4.11 
4.16 
4.26 
4.16 
4.11 
4.09 
4.15 
4.17 
4.17 
4.12 
4.17 
4.15 
4.15 


Inches. 
6.03 
6.00 
6.10 
6.06 
6.10 
6.11 
6.12 
6.03 
6.12 
5.95 
6.10 
5.93 
6.00 
6.05 
5.96 
6.20 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 
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HELICAL SPRING8. 



Compression Tests of Helical Springs for 7-Inch Mortab 

Carriages. 

Counter-recoil springs. 
No. of test, 10354. 



No. of | 
spring. ; 



Exte- 

Weight. 'riordi- 

tameter. 

I 



Lbs. ozs. ! Inches. 
| 19 3* | 5.02 
18 13| I 5.05 
' 18 14* 5.00 



4 18 15 



5.02 



Diam- 
eter of 
wire. 



Inch. 
.68 
.68 



Height 
unload- 
ed 



Inches. 
19.20 
19.10 
19.10 



19.12 



Dis- 
tance 

be- 
tween 
coils. 



j Height Closed down, 
i of 

spring I ! 

when | 

com- | 

pressed Load. Height. 

at 1,000; s 

pounds.' 



Inch. 
.80 
.80 
.80 



.80 



rnchrf. 

15.93 

15.79 

15.73 

15.10 



Height 

spring 
when 

return- 
ed to 
1.000 

pounds. 



i 



Pounds. 
2,900 
2,850 
2,780 
2,750 



Inches. 
9.56 
9.35 
9.45 
9.46 



Inches. 

15.20 

14.87 

14.87 

14.71 



15.67 I 2,700 



9.44 I 14.92 



Remark* 



After beics 
closed do*n 
40ihow s - | 



Compression Test of Double Spring from Recoil Cylinder of 
15-Pounder Gun for the Priggs-Seabury Gun and Ammtkitkw 
Company, Derby, Conn. 

No. 10281. 




3786 



OUTSIDE SPRING. 



Seventeen coils; diameter of wire, ".560. 
Free height, 18".41. 




INSIDE SPRING. 



Twenty-three coils; diameter of wire, ".377. 
Free height, 17". 33. 



SPRINGS TESTED TOGETHER. 



Load. 



"itC 15 | tt 10 lei-**™. 



Pounds. Pounds. 
1,290 



Pounds. 
33,000 



Heijrht 
when closed. 


Free heights. 


Set of out- 
side spring. 


Set of ins* 
sprinf. 


Inches. 
10.02 


Inches. 


Inch. 


Inch. 




. 


_ 



AFTER COMPRESSING THE SPRINGS FROM 15" TO 10" ONE KINDRED TIMF> 

1,190 ' 33,000 ' 33,000 10.00 { \%^ \ .1" 
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Recoil Springs for 3" Experimental Carriage, Manufactured 
at Rock Island Arsenal. 



No. 10311. 

DESCRIPTION OF SPRING. 

Exterior diameter of coil inches. . 3. 13 

Diameter of bar do . .37 

Height unloaded ."..do 19.50 

Distance between coils do 60 

Weight 5 pounds 6| ounces 



1 Height. 


Load sus- 
tained. 


Remarks. 


Inches. 


Pounds. 




17.81 


100 


Initial load. 


17.26 
16.80 


150 
200 
250 
300 


Central rod 2±" diameter within the spring. 


16.33 
15.62 


Loads applied and released without jarring. 


14.99 


350 




14.34 


400 


• 


13.58 


450 




12.77 


500 




10.87 


600 




9.80 


700 




8.79 


800 




7.88 


900 


Closed down. 


7.82 


1,000 




7.81 


900 


. 


7.81 


800 




8.12 


700 




9.84 


600 




11.39 


500 




12.88 


400 




14.47 


300 




16.07 


200 




17.70 


100 




Spring co 


itinuously j 


Birred with mallets as the loads were changed. 
Initial load. 


16! 03 


200 




14.58 


800 




13.06 


400 




11.60 


500 




10.42 


600 




9.01 


700 




7.86 
7.81 
7.82 


800 
820 


Spring generally closed down, a few coils partly open. 


800 




8.54 


700 




9.99 


600 




11.50 


500 




12.99 


400 




14.65 


800 




16.30 


200 




17.88 
Center roc 


100 
1 turned do\ 


en to 2" diameter. 


17.77 


100 


Initial load. 


16.29 
14.71 
13.23 


200 
300 
400 


Loads applied and released without jarring. 




11.60 


500 




10.03 


600 




8.47 


700 




8.07 


750 




7.79 


800 


Spring closed. 


7.77 


850 




7.79 


800 




8.10 


750 




8.58 


700 




9.90 


600 




11.48 


500 




13.04 


400 




14.68 


300 




16.24 


200 




17.93 


100 




Center rot 


1 turned tow 


n to W diameter. 


17.76 


100 


Initial load. Loads applied and released without jarring. 


16 17 


200 
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HELICAL SPRINGS. 

No. 10311— Continued. 



Height. 


Load sus- 
tained. 


Remarks. 


Inches. 


Pounds. 




14. b7 


300 




13.09 


400 




11.51 


500 




9.97 


600 




8.84 


700 




7.78 


800 




8.80 


700 




9.70 


600 




11.19 


500 




12.71 


400 




14.50 


300 




16.08 


200 




17.78 


100 




Spring in a yoke fixture having 4 Hide rod*, the inside elements of which. were on a circle 


34" diameter. 




17.66 


100 


Initial load. 


16. 12 


200 


Continuous jarring as loads were changed. 


14.50 


300 




12.93 


400 




11.38 


500 


* 


9.64 


600 




8.29 


700 




7.82 


750 




7.73 


800 




7.77 


750 




8.02 


700 




8.93 


600 




10.56 


500 




12.08 


400 




13.70 


300 




15.30 


200 




17.03 


100 



100 




i7.32*" 




7.74 


800 




17.02 


100 



100 




i7.'32" 


l 







Rested without load 1 hour. 


i7.74*" 


100 


Height under 100 pounds after resting. 



No. 10312. 



DESCRIPTION OF SPRING. 

Exterior diameter of coil inches. . 3. H 

Diameter of bar do. ... •* 

Height unloaded do.... »J 

Distance between coils do. ... * 

Weight 5 pounds ftoaoc* 



Height. 


Load sus- 
tained. 


Remarks. 




Inches. 


Pounds. 






17.95 


100 


Initial load. Spring jarred continually with 
were changed. 


mallets as the l<*fc 


16.39 


200 






14.89 


300 






13.48 


400 






11.89 


500 


Central rod 2\" diameter within the spring. 




10.32 


600 


• 




8.61 


700 






7.80 
8.50 
10.20 


800 
700 
600 


Spring generally closed down. 








11.51 


500 






13.08 


400 






14.73 


300 






16.27 


200 






17.98 


100 
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HELICAL 8PBINGS. 
No. 10312— Continued. 



891 



Height. 


Load sus- 
tained. 


Remarks. 


Inches. 


Pounds. 




17. 93 
16 70 
15.70 


100 
200 
300 


Initial load. Loads applied and released without jarring. 




14.99 


400 




14.09 


500 




12.93 


600 




10.57 


700 




9.54 


800 




7.91 


900 




7.91 


800 




8.28 


700 




9.87 


600 




11.38 
12.99 
14.68 


500 
400 
300 


Rested under load three-fourths of an hour without change in height. 




16.27 


200 




17.96 


100 




Center rod turned down to 2" diameter. 


17.94 
16.37 
14.80 


100 
200 
300 


Initial load. Loads applied and released without Jarring. 




13.28 


400 




11.80 


500 




10.25 


600 




8.70 


700 




7.98 


800 




8.40 


700 




9.89 


600 




11.52 


500 




13.08 


400 




14.71 


300 




16.25 


200 




17.98 


100 




Spring in 
diameter. 
17.94 


yoke fixture having 4 side rods, the inside elements of which were on a circle 3i" 


100 


Continuous jarring as loads were changed. 


16.34 


200 




14.88 


800 




13.16 


400 




11.69 


500 




10.12 


600 




8.60 


700 




8.06 


800 




8.31 


700 




9.15 


600 




10.84 


600 




12.46 


400 




14.08 


300 




15.70 


200 




17.50 


100 




8.08 


800 




17.46 


100 









Rested 16 hours. 


17.94 


100 




16.31 


200 




14.73 


300 




13.25 


400 




11.73 


500 




9.87 


600 




8.50 


700 




8.03 


800 




8.37 


700 




9.21 


600 




10.63 


500 




12.51 


400 




14.02 


300 




15.70 


200 




17.49 


100 


* 
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HELICAL SPRINGS. 



Tension Tests of Brake Lever Springs for 12" Mortir 

Carriage. 




about 2?5 

-J."9S 

External diameter of springs, 1".25. 
Diameter of wire, ".20. 



No. of 
test. 




Height. 


Murks. 








T*«i«-/i«ri i Load of 244 
Lnloaded. voandnm 


Unloaded. 






Inches. 


Inchc*. 


Inches. 


10,274 


1 


2.48 


3.93 


2.53 


10,275 


11 


2.47 


3.92 


2.55 


10,276 


111 


2.50 


3.99 


2.59 


10,277 


1111 


2.49 


3.95 


2.56 




Springs then loaded with 50 pounds. 






I Load of 60 










pound*. 




10,274 


1 


2.58 


2.84 


2.53 


10,275 


11 


2.55 


2.84 


2.55 


10,276 


111 


2.59 


2.89 ! 2.59 


10,277 


1111 


2.56 


2. 86 2. 56 
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NICKEL STEEL. 395 

Tests Made for the Bureau of Ordnance, U. S. Navy. 

No. 7293. 

Marks, 3" round nickel steel. Carbon Steel Company. 

Diameter, ".500. 

Sectional area, .196 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


# 

Elongation 
per inch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
48.000 
49,000 
50,000 
51,000 
52,000 
54,000 


Inch. 
0. 

.00010 
.00030 
.00060 
.00100 
.00130 
.00150 
.01100 
.01365 
.01450 
.01560 
.01750 


Inch. 
0. 

.00010 
.00020 
.00080 
.00040 
.00030 
.00020 
.00950 
.00265 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load 








0. 


6. 


Elastic limit. 
Tensile strength. 


1 


! 


1 


.00085 




.00110 
.00190 


, 




80,510 










1 



General summary. 

Tensile strength per square inch of original section pounds. . 80, 510 

Elastic limit per square inch of original section do. . . 48, 000 

Elongation per inch after rupture inch . . . 2550 

Elongation per inch under strain at elastic limit do. . . . 00150 

Reduction in diameter at point of rupture do. . . .150 

Reduction in area after rupture, per cent of original section 60. 9 

Position of rupture ".75 from neck 

Character of broken surface fine silky 

Elongation of inch sections ".15, ".86* 
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NICKEL STEEL. 



No. 7294. 

Marks, 3" round nickel steel. Carbon Steel Company. 

Diameter, ".500. 

Sectional area, .196 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Successive 
elongation 
per inch. 


Permanent 

set. 


Successive 

permanent 

set. 

Inch. 

0. 

0. 


Remark*. 

• 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
48,000 
49.000 
50.000 
51,000 
52,000 
53.000 
79,640 


Inch. 

0. 
.00010 
.00035 


Inch. 

0. 
.00010 
.00025 


Inch. 

0. 

0. 


Initial load. 


.00060 .00025 






.00100 
.00135 
.00155 
.01850 
.01435 
.01496 
.01600 
.01700 


.00040 
.00035 
.00020 
.01195 
.00085 
.00060 
.00106 
.00100 


0. 


o. 






Elastic limit 






































Tensile strength. 









General summary. 

Tensile strength per square inch of original section pound?.. a.Ct 

Elastic limit per square inch of original section do... *•• 

Elongation per inch after rupture inch.. ^ 

Elongation per inch under strain at elastic limit do... .ifrij 

Reduction in diameter at point of rupture do... I* 

Reduction in area after rupture, per cent of original section '** 

Position of rupture '& from c** 

Character of broken surface fine <J£ 

Elongation of inch sections Mi's' 
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NICKEL STEEL. 

No. 7295. 

Marks, 3" round nickel steel. Carbon Steel Company. 

Diameter, ".500. 

Sectional area, .196 square inch. 

Gauged length, 2". 



397 



Applied 

loads per 

square 

inch. 

Poundtt. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
48,000 

49,000 | 

50,000 
51,000 
52,000 
53,000 
54,000 
80,710 


Elongation 
per inch. 

Inch. 
0. 

.00010 
.00030 


Successive 
elongation 
per inch. 


TWtrmm.nf Successive 
Permanent pe^ne^ 

M - 1, ; set. 


1 
Remarks. 

| 


Inch. 
0. 
.00010 
.OOO^ 


Inch. Inch. 
0. 0. 
0. 0. 


Initial load. 


.00060 .00030 
.00100 ' .00040 
.00130 , .00030 
.00150 .00020 






0. 0. 






Elastic limit. 
Tensile strength. 


.00160 
.01200 
.01300 
.01395 


.00010 
.01040 
.00100 
.00095 


1 






i 


.01475 I .00080 
.01650 .00175 
.01825 | .00175 




% 




, 


I 





General nummary. • 

Tensile strength per square inch of original section pounds. . 80, 710 

Elastic limit per square inch of original section do... 49,000 

Elongation per inch after rupture inch. . . 2300 

Elongation per Inch under strain at elastic limit do. . . . 00160 

Reduction In diameter at point of rupture do. . . .140 

Reduction in area after rupture, per cent of original section 48. 1 

Position of rupture ".70 from neck 

Character of broken surface fine silky 

Elongation of inch sections ".13, ".33* 
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398 NICKEL STEEL. 

Tests Made for U. S. Navy, Gun Factory, Washington, D. C 

Specimens taken from 1§" round bars furnished by the Carbon Steel 
Company. 

No. 7384. 
Marks, 1. 
Diameter, ".500. 
Sectional area, .196 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

inch. 


» c rS < S" pe - nent 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
60,000 
62,000 
63,000 
64,000 
66,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
98,370 


Inch. 

0. 

.00010 
.00030 
.00066 
.00100 
.00135 
.00160 
.00180 
.00206 
.00326 
.00460 
.00596 
.00700 
.00875 
.01200 
.01675 
.01960 
.02400 
.03000 


Inch. 

o. 

.00010 
.00020 
.00036 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit 






.00086 
.00035 
.00025 






0. | 0. 


.00020 
.00026 
.00120 
.00135 
.00185 
.00106 
.00176 






i 

























.00326 
.00376 
.00326 
.00460 
.00600 




I 


i 


i 


; 


1 


' 


i 










Tensile strength. 




....... j ... .. ! 





General summary. 

Tensile strength per square inch of original section pounds.. SJ.^ 

Elastic limit per square inch of original section ';£*£ 

Elongation per inch after rupture inch.. .»* 

Elongation per inch under strain at elastic limit do... .»» 

Reduction in diameter at point of rupture do... p 

Reduction in area after rupture, per cent of original section .* •••• •? 

Position of rupture -- 1 ™L*2 

Character of broken surface granular 80 per cent, silky 20 wr«« 

Elongation of inch sections •< B > •* 
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No. 7385. 
Marks, 2. 
Diameter, ".500. 
Sectional area, .196 square inch. 
Gauged length, 2". 



Applied 1 

loads per Elongation 
square I per Inch, 
inch. , 

1 


Successive 
elongation 
per Inch. 


^Permanent 
set 


Successive 

permanent 

set. 


Remarks. 


Pounds. 

1,000 

5,000 

. 10,000 

20,000 

80,000 


Inch. 

0. 

.00010 
.00085 

.00065 
.00100 


Inch. 
0. 

.00010 
.00025 
.00080 
.00085 
.00040 
.00080 
.00280 
.00250 
.00250 
.00060 
.00100 
.00140 
.00475 
.00525 
.00600 
.00750 
.00800 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 

Tensile strength. 










40,000 1 .00140 
45,000 .00170 


0. 


0. 


46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
66,000 
60,000 
64,000 
68,000 
72,000 
84,290 


.00400 
.00650 
.00900 
.00960 
.01060 
.01200 
.01675 
.02200 
.02800 
.08550 
.04850 

























































General summary. 

Tensile strength per square inch of original section pounds.. 84,290 

Elastic limit per square inch of original section do... 45,000 

Elongation per inch after rupture inch.. .2000 

Elongation per inch under strain at elastic limit do... .00170 

Reduction in diameter at point of rupture do... .080 

Redaction in area after rupture, per cent of original section 29.1 

Position of rupture at middle of stem 

Character of broken surface silky, oblique 

Elongation of inch sections ".21*, ".19 
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NICKEL STEEL. 



No. 7386. 



Marks, 3. 
Diatneter, ".500 
Sectional area, . 
Gauged length, 


19fi square inch. 
2". 








Applied 

loads per 

square 

inch. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
49,000 
50,000 
51,000 
52,000 
64,000 
56,000 
60,000 
64,000 
68,000 
72,000 
82,400 


Elongation 
per inch. 


Successive 
elongation 
per Inch. 

Inch. 
0. 

.00010 
.00025 
.00030 
.00030 
.00035 
.00035 
.01035 
.00075 
.00075 
.00175 
.00275 
.00575 
.00625 
.00850 
.01525 


Permanent 
set. 

Inch. 
0. 
0. 


Successive ' ' 
permanent! Remarks. . i 
set. 


Inch. 
0. 

.00010 
.00035 
.00065 
.00095 
.00130 
.00165 
.01200 
.01275 
.01850 
.01525 
.01800 
.02375 
.03000 
.03850 
.05375 


Inch. 
0. 
0. 


Initial load. 
Elastic limit. 

Tensile strength. 












0. 


0. 



















































General summary. 

Tensile strength per square inch of original section pounds.. 32. # 

Elastic limit per square inch of original section do... U.W 

Elongation per inch after rupture inch.. .$* 

Elongation per inch under strain at elastic limit do... .(19* 

Reduction in diameter at point of rupture do... ; l* 

Reduction in area after rupture, per cent of original section & { " 

Position of rupture at middle of «ks 

Character of broken surface fine silky, cup-step* 

Elongation of inch sections ".SB*, ~ 

TABULATION OF TENSION SPECIMENS OF NICKEL STEEL. 



Stems of specimens, 2" long, ".500 diameter. 
Sectional area, .196 square inch. 



No. of 
test. 



?293 
7294 
7295 

7384 

7385 
7386 



Mark on specimen. 



8" round N. steel 
3" round N. steel 
3" round N. steel 
1 

2 

3 



Elastic 
limit 
per 

square 
inch. 



Pnuwls. 

48,000 
48,000 
49,000 
52,000 

45,000 
49,000 



Tensile I Fi 
strength ™g^ 
n.r Sftion 



per 
square 
Inch. 



inches. 



Con- 
trac- 
tion of 
area. 






Pounds. Percent. Percent 



80,510 I 
79,640 
80,710 
93,370 J 

84,290 I 
82,400 



25.5 
25.0 
23.0 

6.5; 

20.0 I 
25.5 I 



50.9 
60.9 
48.1 
7.6 

29.1 
51.0 



Appearance of frac- 
ture. 



EkHUd&c, 
of inch 
sectiois. 



Finesilky • .15, .£ 

do.... ■ .15, 35* 

do 13, .»• 

GranularSOpercent, .05, .«* 

silky 20 per cent. 

Silky, obhque , .21*. .» 

Fine silky, cup- .30*. .£ 

shaped. 
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STEEL BARS 

FOR 

STANDARDIZING TESTING MACHINE AT THE WORKS 
OF THE DRIGGS-SEABURY GUN AND AMMU- 
NITION COMPANY, DERBY, CONN. 
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No. 7374. 

Marks, Is 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Successive 

elongation 

perlnch. 


Permanent! Successive 
rermanen^ permanent 

8ei * | set. 

1 


Remarks. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 


Inch, 
0. 

.00010 
.00085 
.00060 
.00100 
.00130 
.00165 
.00200 


Inch. 
0. 

.00010 
.00025 
.00025 


Inch. 
0. 


Inch. 
0. 


Initial load. 

• 
Elastic limit not well defined. 

Tensile strength. 




:::::::::::.i:::::::::::: 


.00040 
.00030 
.00035 
.00085 




:::::::::::::::::::::::: 




00,000 
70,000 
71,000 
72,000 


:;;;; 


.00245 


.00045 




.00255 
.00285 
.00315 
.00370 
.00425 
.00480 
.00530 
.00505 
.01375 


.00010 
.00080 


i 




73,000 
74,000 


.00080 
.00055 
.00055 


i 


i 


75,000 
76,000 
77,000 
78,000 
80,000 


i 


,00055 
.00050 
.00065 
.00780 


i 


i 


. .. I . 


i 


88,000 






1 



General summary. 

Tensile strength per square inch of original section pounds.. 88,000 

Elastic limit per square inch of original section not well defined 

Elongation per inch after rupture inch. . . 1750 

Reduction in diameter at point of rupture do. . . .155 

Reduction in area after rupture, per cent of original section 51. 9 

Position of ru pture 1" from n eck 

Character of broken surface fine si Iky, cup-shaped 

Elongation of inch sections ".25*, ''. 10 
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STEEL FOR STANDARDIZING TESTING MACHINES. 



No. 7375. 
Marks, s s 
Diameter, ".505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Applied 

loads per 

square 

inch. 


Elongation 
perlnch. 


Successive 
elongation 
perlnch. 


8ei " I set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
78,000 
80.000 
88,100 


Inch. 

0. 

.00010 
.00035 
.00060 
.00100 
.00135 
.00165 
.03200 
.00250 
.00280 
.00300 
.00335 
.00385 
.00420 
.00480 
.00590 
.00805 


Inch. 

0. 

.00010 
.00025 
.00025 
.00040 
.00035 
.00030 
.00035 
.00050 
.00030 
.00020 
.00035 
.00050 
.00035 
.00060 
.00110 
.00215 


Inch. Inch. 
0. i 0. 
0. 1 0. 


Initial load. 


i 








1 












1 " * 


Elastic limit, approximately. 


































Tensile strength. 











General summary. 

Tensile strength r er square inch of original section pounds . . bN 1 "> 

Elastic limit per square inch of original section (approximately ) do. . . 70. ta 

Elongation per inch after rupture inch . . . \7x 

Elongation per inch under strain at elastic limit do. . . ,<BC* 

Reduction in diameter at point of rupture do. . . . 1$ 

Reduction in area after rupture, per cent of original section *k .? 

Position of rupture ".95 from ned 

Character of broken surface fine silky, cup-si»i*-- 

Elongation of inch sections "4te, **JP 
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No. 7376. 



Marks, s s 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". • 



Applied 

loads per 

square 

inch. 


Elongation 
perinch. 


Successive 
elongation 
perinch. 


Permanent 
set. 

Inch. 

0. 

0. 


Sucessive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5; 000 
10,000 
20.000 
30,000 
40,000 
50,000 
60,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
80,000 
84,000 
88,300 


Inch, 

0. 
.00010 
.00035 
.00060 
.00095 
.00135 
.00165 
.00205 
.00245 
.00255 
.00280 
.00300 
.00330 
.00370 
.00455 
.00850 
.02400 


Inch. 
0. 
.00010 
.00025 
.00025 
.00035 
.00040 
.00030 
.00040 
.00040 
.00010 
.00025 
.00020 
.00030 
.00040 
.00085 
.00395 
.01595 




Inch. 
0. 
0. 


Initial load. 

Elastic limit, approximately. 
Tensile strength. 
























































*""*" 











General nummary. 

Tensile strength per square inch of original section pounds.. 88,800 

Elastic limit per square inch of original section (approximately) do... 70,000 

Elongation per inch after rupture inch . . . 1760 

Elongation per inch under strain at elastic limit do. . . . 00255 

Reduction in diameter at point of rupture do. .. . 155 

Reduction in area after rupture, per cent of original section 51.9 

Position of rupture at the middle of the stem 

Character of broken surface fine silky, cup shaped 

Elongation of inch sec t ions *.17, ".id 
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No. 7377. 

Marks, s 8 s 

Diameter, ".505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



Applied 

loads per 

square 

inch. 


vi» nm >fi^ n > Successive 
Elonption elongalion 
per Inch. e ^?g n 


Permanent 
set 


Successive 

permanent 

set. 


Remark?. 


1 

' Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
80,000 
84,000 
88,100 


Inch. Inch, 

0. 0. 
.00010 ' .00010 
.00035 ! .00025 
.00065 1 .00030 
.00100 ! .00035 
.00145 | .00045 
.00175 ( .00030 
.00210 i .00035 


Inch. 

0. 

0. 


Inch, 

0. 

0. 


Initial load. 






1 




i 




1 




::::::::::::i:::::::::::: 




.00250 
.00280 
.00300 
.00320 
.00365 
.00465 
.00875 


.00040 
.00030 
.00020 
.00020 
.00045 
.00100 
.00410 


. 1 ; . 


Elastic limit. 






, 




i 


i 






, 


1 


i 


] 


.02100 | .01225 


::::::::::::!:::::::::::: 


! 

Tensile strength. I 













General summary. 

Tensile strength per square inch of original section pounds.. SB, WJ 

Elastic limit per square inch of original section do... 7©.«J 

Elongation per inch after rupture inch.. JTW 

Elongation per inch under strain at elastic limit do... .QQ3» 

Reduction in diameter at point of rupture do... -1* 

Reduction in area after rupture, per cent of original section -•-- «•* 

Position of rupture ff .8fromwck 

Character of broken surface fine silky, cup ibapefi 

Elongation of inch sections '.OT.'.S* 

Tension Test of Steel Plate for U. S. Quartermaster. Wash- 
ington Barracks, D. C. 



10" 






y 






i1f 



kT**4 



I Elastic 

No of ; Sectional limit per 
test. area. square 

inch. 



10263 



Sq. inch. 
.182 



founds. 
•45.100 



Tensile 

strength 

per square 

inch. 



Pounds. 
66,500 



Elonga- 
tion m 
2 inches. 



Per cent. 
33.0 



Contrac- 
tion of 
area. 



, , Eloogtftoo 
fracture. Uom> 



l Per cent. , 
56.6 



Silky 



*.»/.«• 



•Approximate. 
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STEEL ETEBAES. 

These bars were tested for Mr. George S. Morison, C. E., New 
York. They were made at the Pencoyd Iron Works, which furnished 
the following record of the physical test and chemical analysis of the 
material: 

Heat, 10.4464. 

Size, 4" flat. 

Dimensions of test piece, 1".800 X ".875. 

Sectional area, 1.566 square inches. 

Elastic limit, 38,380 pounds per square inch. 

Tensile strength, 59,380 pounds per square inch. 

Elongation in 8 inches, 2". 40 = 30 per cent. 

Area at fracture, 1".50 X ".60 = .75 square inch. 

Contraction of area, 52.1 per cent. 

Appearance of fracture, silky, cup. 

Bend, 180° flat. 

Carbon, .20. 
Sulphur, .04 
Phosphorus, .02. 
Manganese, .45. 
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STEEL EYEBARS. 



No. 11397. 




£* 
■***■ 



- 26'0" 

Sectional area, 3.681 square inches. 
Gauged length, 160". 



3 



Applied 

loads per 

square 

inch. 


In gauged length. 


Remarks. 


Elongation. 


Set. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 

32,000 

83,000 
34,000 
85,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
57,730 



Inches. 
0. 
.0244 
.0529 
.0812 
.0867 
.0922 
.0978 
.1022 
.1090 
.1145 
.1208 
.1257 
.1316 
.1375 
.1435 


Inches. 

0. 

.0005 

.0008 

.0018 


Initial load. 












.0017 


i 








.0035 


.1498 

.1562 

.1653 

.1830 

.2222 

/ .7800 

\ .8220 

1.08 

2.10 






Elastic limit. 




Elongation 2 seconds later than first observation. 

Tensile strength. 
=14.7 per cent. 


.0220 




.6461 




2.97 
3.22 
3.44 
3.72 
3.98 
4.35 
4.67 
















............ 






23.59 







Elongation of pin holes, ".52 and ".96.. 

Elongation of 10-inch sections, 1.26, 1.60, 1.88, 1.50, 1.37, 1.34, 1.3& 
1.34, 1.32, 1.39, 2.82*, 1.93, 1.21, 1.10, 1.07, 1.10. 
. Area at fracture, 3".00 X ".57 = 1.71 square inches. 

Contraction of area, 53.5 per cent. 

Fractured near middle of length of stem. 

Appearance, silky. 
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No. 11400. 



<2> 



5*5 






=® 



Sectional area, 3.64 square inches. 
Gauged length, 160." 



Applied 

loads per 

square 

Inch. 


In gauge* 
Elongation. 


i length. 


Remarks. 


Se, 


Pouitds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80.000 
81.000 
82.000 
38,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
41,000 
1,000 
56,100 


Inches. 

0. 
.0229 
.0502 
.0775 
.1047 
.1100 
.1157 
.1214 
.1269 
.1324 
.1384 
.1449 
.1512 
.1585 
.1765 
.8911 
.9400 

2.48 

3.10 

3.31 

3.56 

3.90 

4.15 

4.50 

4.84 

5.29 


Inches. 
0. 

.0004 
.0008 
.0011 
.0013 


i 

Initial load. i 

Elastic limit. 

Elongation of lOtnch sections measured. 
Elongation of 10-inch sections measured. 
Tensile strength. 
= 18 per cent. 








.0021 








.0196 





















.502 











28.81 









Elongation of 10-inch sections, 1.62, 3.48*, 2.84, 1.79, 1.63, 1.61, 
1.62, 1.65, 1.61, 1.66, 1.95, 1.84, 1.41, 1.37, 1.31, 1.42. 

Area at fracture, 3".01x."55 = 1.65 square inches. 

Contraction of area, 54.7 per cent. 

Fractured in the second 10-inch section of the gauged length. 

Appearance, silky. 

Tfie elongations of the 10-inch sections, while under 41,000 pounds 
per square inch tension on the bar were .34, .37, .36, .35, .36, .35, 
.35, .34, .35, .35, .34, .34, .31, .32, .33, .32, which measured, when the 
load was reduced to 1,000 pounds per square inch tension, .32, .35, 
•35, .34, .34, .33, .33, .33, .33, .33, .33, 32, .29, .30, .81, .30. 
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8TEEL EYEBAES. 
No. 11398. 



<2> 



Riveted Splice JBars. 
(J !, ractu7 m e. 

I* * | gpooooo | oooooooT 



Is , 



T^" 



16' O" * ' Rivets > 4"pitch. Moles %4 diam. X 



Gross sectional area, 3.622 square inches. 

Gauged length, 160". 

Splice bars, 4" wide by $" thick each. 



Applied 

loads per 

square 

inch. 


In gauged length. 


Remarks. 


1 


Elongation. 


Set 




Pounds. 
1,000 
5,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15,000 
16.000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
80,000 
31,000 
32.000 
83,000 
34,000 
36,000 
36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
1,000 
45,640 



Inches. 

0. 

.0164 
.0163 
.0207 
.0254 
.0300 
.0349 
.0394 
.0446 
.0494 
.0543 
.0591 
.0637 
.0689 
.0739 
.0788 
.0842 
.0890 
.0945 
.0998 
.1047 
.1104 
.1164 
. 12.55 
.1600 
.1940 
.2185 
.3250 
.3895 
.6300 

1.80 

2.06 

2.22 

2.40 

2.59 

2.84 

3.07 

3.36 

3.63 

3.97 


Inch. 

0. 
.0020 
.0024 


Initial load. 
Observation repeated. 

Observation repeated. 

Scaling opposite end rivets and generally along 

Elongation of 10" sections measured. 
Elongation of 10" sections measured. 
Tensile strength. 
= 3.6 per cent. 
















.0036 
















.0066 
















.0079 














the bar. 


.0129 








.2038 
.2529 
































5.81 









- 



Elongation of pin holes, A ".41, B ".22. 

Elongation of 10-inch sections, ".46, .43, .43, .43, .46, .80*, .02, .OU 
•11, .02, .44, .44, .45, .45, .44, .42. 
Area at fracture 2". 70 net width by ".73 = 1.97 square inches. 
Contraction of area, 45.6 per cent. 
Fractured across first rivet hole, end A. 
Appearance, silky. 
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Shape of fractured ends: 



^q^** 



Jtivet. 



The elongations of the 10-inch sections while under 41,000 pounds 
per square inch tension on the bar were .37, .35, .35, .34, .37, .30, .03, 
.(H), .08, .03, .30, .35, .36, .36, .35, .34, which measured, when the load 
was reduced to 1,000 pounds per square inch tension, .35, .34, .33, .32, 
.35, .29, .02, .02, .08, .02, .29, .34, .34, .34, .34, .32. 

After the completion of the test the end rivet hole at end B measured 
1".24 diameter, taken lengthwise the bar. The rivet was partially 
sheared, the middle part having an offset of ".08. 

The rivet holes next the middle of the splice bars were very slightly 
distorted, the rivets in these holes showing only a fine line of demarca- 
tion between the eye-bar stems and splice bars. 



No. 11399. 



<2> 



^ o* Bolted Splice Bars. 



as? 



V* A I oooooaa j ooooeeo" 






Bolts 767 diam., 4" pitch. 



<2> 



Sectional area, 3.64 square inch. 

Gauged length, 160". 

Splice bars, 4" wide by $" thick each. 



Applied 

loads 

per square 

inch. 


In ganged length. 
Elonga- 1 <^ t 


i 

i 

Remarks. i 


Pounds. 
1,000 
2,000 


Inch. 

0. 
.0129 
.0224 
.0323 
.0402 
.0472 
.0537 
.0597 
.0658 
.0716 
.0770 
.0833 
.0889 
.0959 
.1066 
.1178 
.1265 
.1338 
.1409 
.1489 
.1669 
.1643 
.1716 
. 1782 
.1862 
.1993 


Inch. 
0. 


Initial load. 


3,000 
4,000 
5,000 
6,000 






.0121 


7,000 
8,000 






9,000 




10.000 
11,000 


.0162 


12,000 




13,000 




14,000 




15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 


.0255 






.0447 








.0562 
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STEEL EYEBARS. 
No. 11399— Continued. 



Applied 

loads 

per square 

inch. 



In gauged length. 



Pound*. 
27,000 
28,000 



Elonga- 
tion. 



Inch. 
.2290 
.2715 



Remarks. 



Inch. 



Rested under load for 20 minutes. 



29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
41,000 
1,000 
48,100 




.2870 
.3133 
.3400 
.4430 
.7930 

1.70 

2.20 

2.38 

2.50 

2.72 

2.93 

3.21 

3.54 



5.98 



3.28 



Elongation of 10" sections measured. 

Do. 
Tensile strength. 
=3.7 per cent. 



Elongation of pin holes, A ".45, B ".32. 

Elongation of 10-inch sections, ".46, .44, .45, .44, .46, .79*, .03, .16, 
.01, .04, .47, .45, .46, .46, .44, .42. 

Area at fracture, 2.78 net width by .74 = 2.057 square inches. 

Contraction of area, 43.5 per cent. 

Fractured across first bolt hole, end A. 

Appearance, silky. 

Elongation of bolt holes, -73*, .10, .04, .02, .01, .02, .01, .02, .01. 
.01, .01, .02, .01, .05, .11, .28. 

The elongations of the 10-inch sections while under 41,000 pouni 
per square inch tension on the bar were, ".31, .30, .30, .30, .30, .27,.& 
.08, .00, .02, .29, .30, .30, .31, .29, .28, which measured when the low 
was released to 1,000 pounds tension, .29, .28, .29, .28, .29, .25, OL 
.06, .00, .02, .27, .28, .29, .30, .28, .27. 
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WROUGHT IKON BARS. 

EFFECTS OF OVERSTRAINING, FOLLOWED BY INTERVALS OF REST, ON 
THE TEN8ILE STRENGTH OF THE IRON. 

The experiments were carried on with four kinds of wrought iron, 
Common Kefined, Best Puddled, Burden's Best, and Norway. One test 
of each kind was made in the ordinary manner by the application of pro- 
gressive loads, continued until rupture was reached. With the other 
specimens of the series an overstraining load was applied, ranging 
from 25,000 to 45,000 pounds per square inch with the different bars, 
which was followed by a period of rest under no load, and after differ- 
ent intervals resuming the loading until the tensile strength and rup- 
ture was reached. Generally the specimens displayed considerable 
elongation immediately after passing the primitive elastic limit, and 
when this rapid stretching had begun it continued for a time under 
diminished loads, thus making a jog in the stress-strain diagram, a 
feature quite common to ductile metal. These reduced loads and their 
elongations were not followed in many of the tests, but where large 
elongations are shown under loads just beyond the elastic limit, such 
specimens displayed the jog in their curves. The metal when under 
loads in the immediate vicinity of the elastic limit appears to be in a 
critical state as regards a tendency to elongate, and the reapplication 
of the same stress may cause rapid elongation, or after sustaining a 
load for a short time rapid elongation may set in. 

The well-known effect of overstraining on the exaltation of the 
elastic limit is shown throughout the series. There is generally a less 
sharp definition of the secondary elastic limit, and also a less pro- 
nounced jog in the overstrained metal, but over a certain range of 
stresses beyond the primitive elastic limit deferred loads may be 
applied without causing a measurable increase in the permanent sets. 
The secondary elastic limits have been critically established as they 
are found in the " General summary" of the results, and appear lower 
than an inspection of the diagrams indicate, but higher loads showed 
a change in the rate of elongation, or repeated stresses caused slightly 
increased elongations. 

The gain in elastic limit by overstraining ranged from 2,000 to 6,000 
pounds per square inch. The influence on the results of the magnitude 
of the overstraining load, the amount of the permanent set, and the 
interval of rest is less prominently shown, but it appears that there is 
some gain after the longer periods of rest, and that higher stresses and 
sets areiointly attended with a gain in the value of the elastic limit. 
It is difficult also to trace how far beyond the limit of the overstrain- 
ing load the influence of the rest extends, but an inspection of the 
stress-strain diagrams indicates that it may be felt throughout the 
remainder of the test in respect to elongation and tensile strength. 
The influence, if any, on the contraction of area is not apparent. 

H. Doc. 508 27 
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WBOUGHT IBON. 

No. 7407. 



Common Refined Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10'\ 



Applied 

loads per 

square 

inch. 


In gauged length. 


Remarks. 




Elonga- 
tion. 


Set. 




Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
81,000 
31.500 
32,000 
33,000 
84,000 
85,000 
86,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
48,220 



Inches. 
0. 

.0014 
.0032 
.0050 
.0070 
.0088 
.0107 
.0111 
.0375 
.0800 
.1910 
.28 
.26 
.29 
.37 
.46 
.59 
.75 
.99 
1.50 


Inches. 
0. 
0. 
0. 


Elastic limit 

Tensile strength. 
=19 per cent. 




.6661 

.0001 
.0002 






















































1.90 








... 



Elongation of inch sections: ".17, ".15, ".13, ".14, ".17, ".18, M*. 
"•17, ".19, ".41*. 
Diameter at fracture, ".93; area, .679 square inch. 
Contraction of area, 32.1 per cent. 
Appearance of fracture, nbrous, seamy. 
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No. 7411. 



Common Refined Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10 inches. 



Applied 

loads per 

square 

inch. 


In gauged length. 1 

1 






Elonga- s t 
tlon. 1 bel - 


Remarks. 


1 

Pounds. Inches. 

1,000 ! 0. 

6,000, .0012 

10,000 | .0080 

20,000 1 .0009 

27,000 I .0097 


Inches. 
0. 
0. 


Elastic limit 
Micrometer reset at 

Tensile strength. 
= 9.6 per cent. 




0. 




27,800 








28,000 
28,500 
29,000 
80,000 
Rested 
1,000 
5,000 
10,000 
20,000 


.0110 
.0290 
.0590 
.0850 
without loa< 
0. 

.0015 
.0034 
.007ft 














.073i 
ti 1 day. 
0. 












28,000 ! .0108 
80,000 -0114 




zero on the original gauged length. 






' 80,500 
81,000 

82,000 
83,000 
84,000 
86,000 
38,000 
40,000 
42,000 
48,020 



.0305 
.0614 










.18 






.20 
.22 
.34 
.48 
.54 
.69 
































.96 











Elongation of inch section: ".08, ".09, ".31*, ".08, ".08, ".05, ".07, 
".06, ".07, ".07. 
Diameter at fracture, 1".00; area, .785 square inch. 
Contraction of area, 21.5 per cent. 
Appearance, dull, fibrous, seamy, spongy. Defective specimen. 
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WROUGHT IRON. 
No. 7414. 



Common Refined Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



Applied 

loads per 

square 

inch. 



In gauge length. 



Elonga- 
tion. 



Set. 



Pound*. Inches. Inches. 

1,000 0. 0. 

5,000 .0012 0. 

10,000 
20,000 
SO, 000 
34,000 I 
84,100 
34 ftOO I 
86,' 000 I .2030 .1890 

Rested without load 1 day 

1,000 

5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
88,500 
39 000 
40^000 .1350 .1174 



41,000 
42,000 
46.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
50,800 




.0068 
.0102 
.0122 
.1250 
.1900 
.2030 



0. 
.0015 
.0034 
.0074 
.0111 
.0131 
.0134 
.0138 
.0143 
.0161 
.0193 
.1350 



Remarks. 



Elastic limit. 



.37 

.42 

.48 

.54 

.60 

.67 

.75 

.87 

.99 

1.28 

1.85 

2.24 



0. 



Micrometer reset at zero on the original ganged length. 



Tensile strength. 
= 22.4 per cent. 



Elongation of inch sections: ".43*, ".31, ".24, ".24, ".22, ".19, ".17. 
".15, ".16, ".13. 
Diameter at fracture, ".90; area, .636 square inch. 
Contraction of area, 36.4 per cent. 
Appearance of fracture, nbrous, seamy. 
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Common Refined Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



Applied 

load* per 

square 

inch. 



In gauged length. 



Elonga- 
tion. 



Set 



Remarks. 



Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
85,500 

36,000 



Inches. 
0. 

.0012 
.0031 
.0070 
.0106 
.0127 
.0181 
.0187 
.1690 
.1900 
.25 
.32 



Inch. 
0. 
0. 



0. 
0. 
.0002 



Elastic limit. 



87,000 
88,000 
40,000 

Rested without load 1 day, 

1,000 

5,000 
10,000 
20,000 
80,000 
28,000 
40,000 
40,500 
41,000 
41,500 
42,000 
42,500 
48.000 
48,500 



80+ 



44,000 

44,500 
45,000 

46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
58,000 
63,930 




.0 

.0015 

.0086 

.0078 

.0117 

.0149 

.0157 

.0159 

.0161 

.0168 

.0165 

.0168 

.0170 

.0174 

.0182 

.0196 

.0218 

.0285 

.51 

.54 

.61 

.68 

.79 

.90 
1.05 
1.80 
1.86 
2.27 



-.0002 



Micrometer reset at zero on the original gauged length. 



Tensile strength. 
=22.7 per cent. 



Elongation of inch sections: ".18, ".24, ".48*, ".25, ".20, ".19, ".19, 
.18, ".18, ".18. 

Diameter at fracture, ".90; area, .636 square inch. 
Contraction of area, 36.4 per cent. 
Appearance of fracture, dull, fibrous, trace of granulation. 
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WBOUGHT IRON. 

No. 7413. 



Common Refined Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



Applied 
loads 



In gauged length. 



per 

men. Uon 



Remarks. 



Set. 



Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
35,400 
35,500 
36,000 
38,000 
40,000 
42,000 
45,000 
Rested 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
43,000 
45,000 
46,000 
47,000 
48,000 
49,000 
49,500 

50,000 



61,000 

52,000 

53,000 





Inches. 
0. 
.0012 
.0031 
.0069 
.0104 
.0126 



Inch. 
0. 
0. 



0. 
.0. 



.1400 '.. 

.2210 .. 

.30 !.. 

.38 |.. 
.47 
.68 

without load 1 
0. 

.0016 .. 

.0038 .. 

.0079 .. 

.0120 .. 
.0164 

.0174 ... 
.0182 

.0186 ,.. 
.0190 

.0194 .. 

.0199 I.. 

.0204 l.. 

.0210 I.. 

.0220 .. 

.79 L 

1.08 '.. 
1.66 

1.96 ,.. 



Elastic limit. 



day. 



Micrometer reset at zero on the original gauged length. 



Tensile strength. 
=19. 6 per cent. 



Elongation of inch sections: ".14, ".14, ".16, ".16, ".18, "21, ".#. 



.23 ? ".17, ".15 



Diameter at fracture, ".92; area, .665 square inch. 
Contraction of area, 33.5 per cent. 
Appearance of fracture, fibrous. 
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No. 7427. 
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Common Refined Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



Applied 
load* per 

square 

inch. 


In gauged length. 


I 


Elonga- 
tion. 


Set. 


Remarks. 

i 


i 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

31,000 


Inches. 
0. 

.0012 
.0030 
.0067 
.0102 
.0107 


Inch. 

0. 

0. 


1 


0. 
0. 




31,600 






Elastic limit. 


32,000 




.0550 






33,000 1 .1150 
34,000 .2040 
35,000 ! .2406 
Rested without loac 

1,000 i 0. 

6,000 .0006 
10,000 , .0029 
20,000 .0059 
30,000 -0090 








1 


.2254 
I 7 days. 
0. 
0. 


\ 










35,000 
38,000 
39,000 
40,000 


.0106 
.0114 


0. 


Micrometer reset at zero on 8" of the original gauged . 
length. 

1 


.0120 

.0125 

f .0131 


0. 
.0004 


*>> m 1 'Mil 




1 


41,000 
41,000 


.1100 
.38 




Tensile strength. 
=15. 8 per cent. 




42,000 ; .39 
44,000 | .51 
46,000 • .61 








48,000 

50,000 

61,600 




.76 
1.02 










1.58 












Elongation of inch sections: ".12, ".12, ".12, ".14, ".13, ".15, ".13, 
".17 ? ".24*, ".26. 
Diameter at fracture, ".97; area, .739 square inch. 
Contraction of area, 26.1 per cent. 
Appearance of fracture, fibrous, seamy. 
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WROUGHT IRON. 



No. 7428. 



Common Refined Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



Applied 

loads per 

square 

inch. 


In gauged length. 


Remarks. 




Elonga- 
tion. 


Set. 




Pound*. 

1,000 

5,000 

10,000 

20.000 

80,000 

83,000 

84,000 
86,000 
88,000 
40,000 
Rested 1 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
46,500 
47,000 

47,000 
48,000 
50,000 
52,000 
54,000 
54,800 



Inches. 

0. 

.0012 
.0030 
.0068 
.0102 
/ .0116 
\ .1690 
.1850 
.27 
.34 
.43 
without loa<! 

0. 

0.0011 
.0027 
.0059 
.0091 
.0121 
.0137 
.0144 
.0147 
.1444 

.60 

.68 

.75 

.92 
1.23 
1.80 
2.21 


Inch. 

0. 

0. 


Elastic limit. 

Micrometer reset at 
length. 

Tensile strength. 
— 22.1 per cent. 


zero on 8* of the original ganged 




6. 
0. 




















.41 
8 days. 
0. 
0. 










-.0003 
-.0008 
+.0001 






































« 





Elongation of inch sections: ".15, ".18, ".20, ".23, ".39, ".3 
".18, ".18, ".16. 
Diameter at fracture, ".90; area, .636 square inch. 
Contraction of area, 36.4 r>er cent. 
Appearance of fracture, fibrous. 
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No. 7429. 
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Common Refined Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



Applied 

loads per 

Bquare 

Inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
86,000 
88,000 
40,000 
42,000 
44,000 
45,000 
Rested 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
48,000 
50,000 
50,500 
61,000 
51,500 
52,000 

52,000 
58,000 
54,000 
56,000 
57,400 



Inches. 

0. 

.0018 
.0081 
.0070 
.0108 
.0129 
.1925 
.27 
.84 
.42 
.58 
.60 
without load 

0. 

.0018 
.0082 
.0065 
.0100 
.0182 
.0150 
.0159 
.0167 
.0178 
.0176 
.0179 
.1750 

.79 

.88 

.98 
1.14 
1.65 
1.98 


Inch. 

0. 

0. 


Elastic limit. 

Micrometer reset 
length. 

Tensile strength. 
— 19.8 per cent 


at zero on 8" of the original gauged * 

• 




0. 
.0008 










.58 
18 days. 
0. 
0. 








0. 
0. 
.0002 























Elongation of inch sections: ".15, ".20, ".42*, ".23, ".19, ".17, ".15* 
".14 ; ".15, ".13. 
Diameter at fracture, ".95; area, .709 square inch. 
Contraction of area, 29.1 per cent. 
Appearance of fracture, fibrous, trace of granulation. 
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WBOUGHT IRON. 
No. 7408. 



Best Puddled Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 1(T. 



Applied 

loads per 

square 

inch. 


In gauged length. 


Remark!*. 


Elonga- 
tion. 


Set. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
82,000 
82,600 
82,700 
83,000 
34,000 
35,000 
36,000 
88,000 
40,000 
42,000 
44,000 
' 46,000 
48,000 
48,300 



Inche*. 
0. 

.0012 
.0030 
.0049 
.0067 
.0084 
.0104 
.0110 
.0115 


Inch. 
0. 




0. 




0. 




0. 










Elastic limit 


.1910 

.2Q50 

.25 

.29 

.33 

.40 

.51 

.65 

.84 
1.10 
1.70 
2.10 
2.70 
















































Tensile strength. 




= 27 per cent. 





Elongation of inch sections: ".18, ".20, ".22, ".22, ".27, ".49* ? ".& 
".33, ".31, ".20. 
Diameter at fracture, ".90; area, .636 square inch. 
Contraction of area, 36.4 per cent. 
Appearance, fibrous. 
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Best Puddled Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



No. 7415. 



Applied 

loads per 

square 

inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


PouiuU. 
1,000 
5,000 
10,000 
20,000 
30,000 
80,800 
31,000 
32,000 
33,000 
34,000 
85,000 
Rested 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
87,000 

37,500 

88,000 
38,500 
89,000 
40,000 

41,000 
42,000 
44,000 
46,000 
48,000 
49,600 



Inches. 
0. 

.0012 
.0031 
.0067 
.0103 


Inch, 
0. 
0. 


Elastic limit 

Micrometer reset at zero on the original gauged length. 

Tensile strength. 
-18.9 per cent. 


0. 
.0001 


.1250 
.1690 
.23 
.25 
.29 
without loa< 
0. 

.0011 
.0028 
.0070 
.0108 
.0127 
.0182 
.0186 
J .0140 
1 .0146 










.28 
1 1 day. 
0. 








-.0002 








.0156 
.0167 
.0195 
.1480 

.47 

.62 

.63 

.79 
1.04 
1.65 
1.89 








.1312 

















Elongation of inch sections: ".13, ".15, ".16, ".16, ".23, ".46*, ".16, 
".14, ".15, ".15. 
Diameter at fracture, ".90; area, .686 square inch. 
Contraction of area, 36.4 per cent. 
Appearance of fracture, fibrous. 
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WROUGHT IRON. 



No. 7416. 



Best Puddled Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



Applied 

loads per 

square 

inch. 


In gauged length. 




Elonga- 
tion. 


Set. 


Remarks. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
81,000 
31,100 
31,500 
82,000 
83,000 
84,000 
86,000 
88,000 
40,000 
Rested 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,500 
45,000 
45,500 
46,000 

47,000 
48,000 
49,000 
50,000 
50,900 



Inches. 

0. 

.0012 
.0082 
.0070 
.0106 
.0111 
.1250 
.1490 
.1600 
.20 
.24 
.80 
.41 
.52 
without loa 

0. 

.0018 
.0082 
.0075 
.0116 
.0157 
.0162 
.0165 
.0170 
.0178 
.0191 
.0200 
.0229 
.1990 

.73 

.82 

.92 
1.08 
1.40 

1.4)5 


Inch. 

0. 

0. 






• 


.0001 


Elastic limit. 






























.50 
41 day. 
0. 
















0. 


Micrometer reset at sero on the original gauged length. 




0. 
















.1768 


















Tensile strength. 
= 15.5 per cent. 







Elongation of inch sections: ".13, ".13, ".13, ".13, 
".12, ".12, ".11. 
Diameter at fracture, ".95; area, .709 square inch. 
Contraction of area, 29.1 per cent. 
Appearance of fracture, fibrous, seamy. 



.16, ".32*, ".30, 
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No. 7417. 



test Puddled Iron, 
diameter, 1".129. 
ectional area, 1 square inch, 
auged length, 10". 



ipplied 
ads per 
iquare 
inch. 



In gauged length. 



Elonga- 
tion. 



Set 



Remarks. 



bounds. 

1,000 

5,000 

10,000 

»,000 

30,000 

31,000 
82,000 
34,000 
36,000 
38,000 
40,000 
42,000 
45,000 
Rested 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
48,500 
49,000 
49,500 
50,000 
50,500 

51,000 




Inches. 
0. 

.0012 
.0032 
.0070 
.0111 
.0700 
.1150 
.1720 
.26 
.34 
.42 
.52 
.67 
.96 



Inch. 
0. 
0. 



Elastic limit. 



without load 1 day. 



.93 



0. 
.0008 
.0024 
.0073 
.0115 
.0149 
.0170 
.0175 
.0180 
.0183 
.0186 
.0190 
.0193 
.0201 
.0277 


0. 




::::::::::::i 




i 


0. 


















1.09 







Micrometer^reset at zero on the original gauged length. 



Tensile strength. 
= 10.9 per cent. 



longation of inch sections: ".24*, ".13, ".09, ".09, ".10, ".08, ".09, 

>, ".09, ".09. 

iameter at fracture, ".92; area, .665 square inch. 

ontraction of area, 33.5 per cent. 

ppearance, fibrous, seamy, trace of granulation. Fractured at the 
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WBOUGHT IBON. 
No. 7430. 



Best Puddled Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



, „ _ In gauged length. 

Applied 
loads per 

Z£ I Elon«s- 




Remarks, 



Pound*. 
1.000 
5,000 
10,000 
20,000 
30,000 
82,700 
33,000 
34,000 
36,000 
Rested 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
38,000 
40,000 
40,500 
41,000 

41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
53,200 




Inches. 

I .0012 
.0031 
.0069 
.0109 



Inch, 

0. 

0. 



.0001 



.1570 l 

.1890 , 

.25 | .24 
without load 8 days. 

0. t 0. 

.0012 , 0. 
.0028 
.0058 



.0102 
.0112 
.0119 
. .0121 
.1090 

.37 

.40 

.49 

.57 

.70 

.88 
1.18 
1.90 
2.25 



Elastic limit. 



Micrometer reset at «ero on 8" of the original gauged 
length. 



Tensile strength. 
=22.5 per cent. 



Elongation of inch sections: ".16, ".17, ".19, ".22, ".44*, ".34, "tt 
.19, ".19, ".16. 

Diameter at fracture, ".87; area, .594 square inch. 
Contraction of area, 40.6 per cent. 
Appearance of fracture, nbrous. 



I 



WBOUGHT IRON. 
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No. 7431. 



test Puddled Iron. 
>iameter, l'M29. 
ectional area, 1 square inch, 
rauged length, 10". 



pplied 
ads per 
square 
inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


1,000 

5,000 

10,000 


Inches. 
0. 
.0014 
.0038 


Inch. 

0. 

0. 


Elastic limit. 

Micrometer reset at 
length. 

Tensile strength. 
=15.6 per cent. 


zero on 8" of the original gauged 

• 


20,000 


.0071 

.0110 

.0118 

.1860 

.1980 

.25 

.82 

.42 




80,000 
32,000 


.0001 


82,500 





83,000 


............ 


84,000 




86,000 


:::::::::::: 


38,000 




40,000 
Rested 
1,000 
5,000 
10,000 


.58 
without loac 
0. 
.0012 
.0028 
.0060 
.0095 
.0126 
.0144 
.0148 
.0450 
.1515 

.70 

. .78 

.87 

1.08 


.51 
1 8 days. 
0. 
0. 


20,000 




30,000 




40,000 
45,000 
46,000 


0. 
0. 




46,500 




47,000 




47,000 




48,000 




50,000 
52,000 






58,600 





1.56 









longation of inch sections: 'Ml, ".12, ".12, ".14, ".20, ".39*, ".13, 

>, ".12, 'Ml. 

iameter at fracture, ".92; area, .665 square inch. 

ontraction of area, 33.5 per cent. 

ppearance, fibrous, seamy. 
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WROUGHT IRON. 

No. 7432. 



Best Puddled Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



Applied 
loads per 

square 

inch. 


In gauged length. 






Elonga- 
tion. 


Set. 


Remarks, 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
80,000 
82,000 
84,000 
36,000 
88,000 
40,000 
42,000 
44.000 
46,000 
Rested 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
51,000 

52,000 

63,000 

63,000 

54,000 

65,000 




Inches. 

0. 
.0014 
.0033 
.0070 
.0110 
. 1240 
.20 
.27 
.35 
.43 
.65 
.69 
.87 

1.01 
without loac 

0. 
.0013 
.0032 


Inch. 
0. 
0. 


Elastic limit. 
Second application. 

Micrometer reset at 
length. 

Tensile strength. 
^16.1 per cent. 








.0008 
































.99 
1 8 days. 
0. 
0. 




.0068 
.0103 
.0138 
.0156 
.0175 
.0179 














zero on 8" of the original gauged 


0. 
0. 




/ .0188 

i .0490 

.2520 

1.29 
1.32 
1.54 










.2290 












1.61 








Elongation of inch sections: ".15, ".14, ".14, ".15, ".15, ".15, ".15. 
".16, ".16, ".26*. 
Diameter at fracture, 1".01; area, .801 square inch. 
Contraction of area, 19.9 per cent. 
Appearance of fracture, fibrous, seamy. 
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No. 7409. 



irden's Best Iron, 
ameter, 1".129. 
3tional area, 1 square inch, 
uged length, 10". 



pued 
Is per 
oare 
ich. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


und*. 
1,000 
5,000 


Inches. 

0. 
.0011 
.0027 
.0046 
.0063 
.0082 
.0106 
.2020 
.24 
.27 
.80 
.83 
.40 
.60 
.60 
.74 
.98 

1.26 

2.15 

2.78 


Inch. 
0. 


Elastic limit. 
Load reapplied. 


D.000 




5,000 




0,000 
5,000 


-.0001 


9,000 
9,000 


.0007 


1,000 




2,000 




Tensile strength. 
=27.3 per cent. 


5,000 




1,000 




5,000 




3,000 




),000 




2,000 




1,000 




J, 000 




J, 000 












rogation of inch sections: ".20, ".27, ".53*, ".32, ".27, ".24, ".24, 

".24, ".17. 

imeter at fracture, ".88; area, .608 square inch. 

fraction of area, 39.2 per cent. 

pearance, fibrous. 

H. Doc. 508 28 
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WROUGHT IRON. 



No. 7418, 
Burden's Best Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



j Applied 
1 loads per 
square 
inch. 




Remarks. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
29,000 
29,200 
80,000 
Rested 



Inches. 
0. 

.0012 
.0080 
.0069 
.0108 
.1960 

.2140 I .2080 
without load 1 day. 



Elastic limit. 



1,000 
6,000 


0. 
.0007 
.0016 
.0064 
.0102 
.0106 
.0110 
.0112 
.0137 
.0145 
.0168 
.1046 

.84 

.89 

.47 

.68 

.71 

.90 
1.37 
2.15 
2.70 


0. 


10,000 


< 


20,000 


i 


30,000 




81,000 


::::::::::::! 


82,000 




32,600 


i 


83,000 




88,600 




34,000 




34,600 




85,000 




36.000 




88,000 




40,000 




42,000 




44,000 




46,000 




47,700 











i 



•Micrometer reset at tero on the original gauged length. 



Tensile strength. 
=27 per cent. 



Elongation of inch sections: ".20, ".22, ".25, ".23, ".30, ".57*, ".» 
.22, ".22, ".19. 

Diameter at fracture, ".85; area, .567 square inch. 
Contraction of area, 43.3 per cent. 
Appearance of fracture, fibrous. 
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No. 7419. 



urden's Best Iron, 
iameter, 1".129. 
actional area, 1 square inch, 
auged length, 10". 



pplied 
ids per 
quare 
nch. 


In gauged length. 


Remark*. 


Elonga- 
tion. 


Set. 


ounda. 
1,000 
5,000 

10,000 


Incht$. 
0. 

.0012 
.0080 
.0064 
.0102 


Inch. 
0. 
0. 


Elastic limit 

Micrometer reset at zero on the original gauged length. 

Tensile strength. 
= 28.6 per cent. 


20,000 
89,000 


0. 


29,600 




29,700 


.1920 
.2030 
.28 
.89 
without loa< 
0. 

.0007 
.0028 
.0068 
.0108 
.0128 
.0130 
.0185 
.0188 
.0142 
.0155 
.0910 
.1600 

.59 

.65 

.82 
1.08 
1.84 
2.25 
2.85 




30,000 




32,000 




85,000 
Rested 
1,000 
5,000 


.87 
11 day. 
0. 

! 


10,000 




20,000 


\ 


30,000 




85,000 


i 


86,000 


i 


87,000 


i 


88,000 




38,500 




39,000 




39,500 


1 


40,000 




41,000 




42,000 




44,000 




46,000 




48,000 




48,100 







1 




1 



longationof inch sections: ".19, ".24, ".26, ".26, ".29, ".43, ".51* 

, ".23, ".17. 

iameter at fracture, ".84; area, .554 square inch. 

contraction of area, 44.6 per cent. 

ppearance of fracture, fibrous. 
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WROUGHT IRON. 



No. 7420. 



Burden's Best Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10 A . 



Applied 

loads per 

square 

inch. 


In ganged length. 






Elonga- 
tion. 


Set. 


Remarks. 


Pounds. , Inches. 
1,000 0. 
5, 000 - 0012 


Inch. 
0. 


Elastic limit. 

Micrometer reset at 

Tensile strength. 
=27.8 per cent. 




10,000 
20,000 
25,000 
29,400 
29,500 
30,000 


.0030 
.0064 
.0082 






0. 








.1890 
.2030 










32,000 -2ft 






34,000 


.34 






36,000 
38,000 
40,000 
Rested 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,500 
45,000 

46,000 
47,000 
48,000 
48,920 



.42 
.50 
.63 
without loa< 
0. 
.0013 
.0031 
.0074 
.0114 
.0150 
.0154 
.0159 
.0161 
.0163 
.0169 
.2060 

.96 
1.10 
1.35 
2.15 
2.78 










.61 
ilday. 
0. 




















zero on the original gauged length. 




0. 




,0. 


































Elongation of inch sections: ".20, ".24, ".25, " 28, ".39, ".51 # , "•*• 
".25, ".21, ".19. 
Diameter at fracture, ".86; area, .581 square inch. 
Contraction of area, 41.9 per cent. * 
Appearance of fracture, fibrous. 
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No. 7433. 



urden's Best Iron, 
iameter, 1".129. 
actional area, 1 square inch, 
auged length, 10". 



pplied 

ads per 

^ ! -ST 



In gauged length. 



Set. 



Remarks. 



Inch. 

0. 

0. 



bunds. 

1,000 

5,000 
10,000 
20,000 
29,500 
29,800 

80,000 .2200 .2078 

Rested without load 7 days. 
0. 
0. 



Inche*. 
0. 

.0011 
.0030 
.0067 
.0101 
.2110 
.2200 



1,000 


0. 


5,000 


.0011 


10,000 


.0026 


20,000 


.0056 


80,000 


.0085 


84,700 


.0102 


85,000 


.0106 


85,000 


.0814 


86,000 


.34 


38,000 


.42 


40,000 


.50 


42,000 


.61 


44,000 


.75 


46,000 


.96 


48,000 


1.51 


48,560 


1.98 





2.59 





.0006 



Elastic limit 



Micrometer reset at zero on 8" of the original gauged 
length. 



Second application of load. 



Tensile strength. 
= 25.9 per cent 



longation of inch sections: ".17, ".20, ".21, ".22, ".24, ".25, ".32, 

*, ".24, ".18. 

iameter at fracture, ".82; area, .528 square inch. 

>ntraction of area, 47.2 per cent. 

ppearance of fracture, fibrous. 
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WBOUGHT IBON. 



No. 7434. 
Burden's Best Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



Applied 

load* per 

square 

inch. 



Pound*. 
1,000 
6,000 
10,000 
20,000 
29,800 
29,500 
80,000 
31,000 
82,000 
83,000 
84,000 
85,000 
Rested 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
39,000 
40,000 
40,000 

41,000 
42,000 
44,000 
46,000 
48,000 
49,000 
49,560 




In gauged length. 



Elonga- 
tion. 



Set. 



Jnche*. 
0. 
.0012 
.0080 
.0065 
.0101 
.1970 
.2083 
.24 



.34 

.38 .37 

without load 7 days. 



Inch. 

0. 

0. 



.1960 



.0013 

.0027 

.0059 

.0090 

.0106, 

.0120' 

.0127 

.0134 

.51 

.56 

.66 

.81 
1.09 
1.30 
1.83 
2.58 



0. 
0. 



.0006 



Remarks. 



Elastic limit. 



Micrometer reset at zero on 8" of the original ganged 
length. 



Second application of load. 



Tensile strength. 
=25.8 per cent. 



Elongation of inch sections: ".17, ".21, ".22, ".23, ".27, ".57V' & 
".24 ? ".20, ".19. 
Diameter at fracture, ".85; area, .567 square inch. 
Contraction of area, 43.3 per cent. 
Appearance, fibrous. 
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No. 7435. 



urden's Best Iron, 
iameter, 1".129. 
actional area, 1 square inch, 
auged length, 10 . 



pplied 
ids per 
luare 
inch. 



In gauged length. 



Elonga- 
tion. 



Set. 



Remarks. 



ounds. 
1,000 
5,000 
10,000 
20,000 
29,400 
29,500 
30,000 
31,000 
32,000 
34,000 
36,000 
38,040 
40,000 
Rested 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
45,500 
46,000 
46,500 
47,000 

47,000 
48,000 
49,000 
50,000 
50,500 




Inches. 
0. 

.0012 
.0031 
.0067 
.0101 
.2273 
.2387 
.27 
.31 
.38 
.47 
.57 
.72 



Inch. 
0. 
0. 



Elastic limit. 



.2263 



.70 
without load 7 days. 



0. 

.0012 I 
.0027 ! 
.0060 ' 
.0092 ! 
.0124 , 
.0138 
.0144 
.0149 I 
.1738 
.1993 

.95 
1.02 
1.17 
1.38 
1.87 
2.44 



.0004 



.1811 



Micrometer reset at zero on 8" of the original gauged 
length. 



Tensile strength. 
=» 24.4 per cent. 



longation of inch sections: ".16, ".18, ".21, ".20, ".25, ".52*, ".36, 

, ".19, ".16. 

iameter at fracture, ".80; area, .503 square inch. 

>ntraction of area, 49.7 per cent. 

ppearance of fracture, fibrous. 
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WBOUGHT IRON. 



No. 7436. 



Burden's Best Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



Applied 

loaasper 

square 

inch. 


In gauged length. 




Elonga- 
tion. 


Set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
26,000 
26,600 
27,000 

24,800 

25,000 
26,500 
26,000 
26,500 
27,000 

25,500 

26,000 
26,500 
27,000 
27,500 
28,000 
29,000 
80,000 
Rested v 
1,000 
5,000 
10,000 
20,000 
30,000 
34,000 
85,000 
85,000 
85,400 

36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
49,900 



Inches. 
0. 
.0012 
.0030 
.0067 
.0090 
.0094 
.0098 

/ .0283 

\ .0242 

.0256 

.0272 

.0885 

.0420 

.0820 

f .0890 

\ .0990 

.1070 

.1280 

.1381 

.1420 

.1472 

.1785 

.1980 

without load 

0. 

.0008 
.0023 
.0054 
.0084 
.0096 
.0105 
.0107 
.0526 

.28 

.86 

.42 

.49 

.59 

.78 

.96 
1.67 
2.50 


Inch, 

0. 

0. 




0. 


Load sustained 5 minutes. 




Load sustained 5 minutes. 




Elastic limit. Load sustained 2 minutes, then rapid elon- 




gation occurred and load fell. 


























































.1867 
50 days. 
0. 
0. 




0. 
0. 


Micrometer reset at zero on 8" of the original gauged 
length. 


.0006 


Second application of load. 








i 




i 








I 
















Tensile strength. 1 




=25 per cent. 





Elongation of inch sections: ".18, ".19, ".20, ".21, ".23, ".25, "56*, 
".81, ".21, ".16. 
Diameter at fracture, ".85; area, .567 square inch. 
Contraction of area, 43.3 Der cent. 
Appearance of fracture, fibrous. 
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Jurden's Best Iron. 
Mameter, 1".129. 
Sectional area, 1 square inch. 
Jauged length, 10". 



No. 7437. 



Applied 
Dads per 
square 
inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set 


Pound*. 

1,000 

5,000 

10,000 


Inches. 
0. 
.0012 
.0080 
.0067 
.0102 


Inch. 
0. 
0. 


Elastic limit. 

Micrometer reset at zero on 8" of the original gauged 
length. • 

Second application of load. 

Tensile strength. 
=25.8 per cent. 


20,000 
29,000 


0. 


29,100 






/ .0220 
\ .0285 
.0420 
.0800 
.1790 
.1950 
.2270 
.29 
.88 
.42 
rithout load 
0. 
.0010 
.0027 
.0059 
.0089 
.0102 
.0111 
.0116 
.0128 
.0129 
.0820 

.55 

.62 

.71 

.85 
1.09 
2.10 
2.58 




25,000 




26,000 




27.000 




28,000 




29,000 




80,000 
82,000 


.2145 


84,000 




85,000 

Rested \ 

1,000 

5,000 


.40 
50 days. 
0. 


10,000 
20,000 


0. 


80,000 




85,000 
89,000 
40,000 
41.000 
41,000 
41,200 

42,000 
44,000 
46,000 


0. 


.0001 
.0006 










48,000 
60,000 






51,400 












longationof inch sections: ".17, ".22, ".25, ".51*, ".38, ".25, ".24, 

) 7 ".19, ".17. 

tameter at fracture, ".82; area, .528 square inch. 

on traction of area. 47.2 per cent. 

.ppearance, fibrous. 
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WROUGHT IRON. 
No. 7438. 



Burden's Best Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



Applied 

loads per 

square 

inch. 



In gauged length. 



Elonga- 
tion. 



8et 



Remarks. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
26,000 
26,500 
27,000 
27,600 

28,000 
25,000 



Inches. 
0. 
.0012 
.0031 
.0067 
.0089 
.0091 
.0093 
.0096 

.0098 

.0170 
.0190 
.0360 
.0760 
.1700 
.1900 
.2225 
.29 



Inch. 

0. 

0. 



2100 



26,000 
27,000 
28,000 
29,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
Rested without load 51 days. 

0. 

0. 



.44 

.54 



Load sustained 5 minutes. 

Do. 

Do. 

Do. 
/Elastic limit. 
\Sustained one-half minute, then rapid elongation. 



.67 



1,000 


0. 


5,000 


.0014 


10,000 


.0029 


20,000 


.0062 


30,000 


.0094 


40,000 


.0126 


44,000 


.0139 


45,000 


.0145 


45,000 


.0146 


46,000 


.0152 


47,000 


.0166 


47,100 


.1000 


48,000 


.1690 


48,000 


.90 


49,000 


.94 


50,000 


1.03 


51,000 


1.13 


52,000 


1.30 


52,800 


1.68 





2.52 



-.0002 
-.0002 



+.0001 



.0850 
.1540 



Micrometer reset at zero on 8' 
length. 

Second application of load. 



of the original gauged 



Tensile strength. 
=25.2 per cent. 



Elongation of inch sections: ".16, ".19, ".25, ".27, ".25, ".55*, "-» 
".20, ".19, ".16. 
Diameter at fracture, ".84; area, .554 square inch. 
Contraction of area, 44.6 per cent. 
Appearance of f racture, nbrous. 
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No. 7410. 



orway Iron, 
iameter, 1".129. 
actional area, 1 square inch, 
auged length, 10". 



pplied 
ids per 
auare 
inch. 


In gauged length. 




Elonga- 
tion. 


Set. 


Remarks. 


mmd*. 

1,000 

5,000 

10,000 

15,000 


Inches 
0. 
.0013 
.0031 
.0047 
.0064 
.0083 
.0091 


Inch. 
0. 
0. 
.0001 




20,000 
25,000 


.0001 




26,000 






26,200 




Elastic limit 


26,800 


.3350 

.48 

.51 

.55 

.62 

.74 

.90 
1.10 
1.50 
2.90 
3.63 






29,000 






30,000 






31,000 






32,000 






34,000 




Tensile strength. 
=36.3 per cert. 


36,000 




38,000 




40,000 




41,800 














longation of inch sections: ".28, ".36, "^7*, ".41, ".32, ".28, ".28, 

, ".25, ".21. 

iameter at fracture, ".60; area, .283 square inch. 

mtraction of area, 71.7 per cent. 

ppearance, fibrous. 
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WROUGHT IRON 

No. 7421. 



Norway Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



Applied 

loads per 

square 

inch. 



In gauged length. 



Elonga- 
tion. 



Inches. 
0. 
.0015 
.0084 



Set. 



Inch. 

0. 

0. 



Pounds. 

1,000 

5,000 

10,000 



20,000 .0300 .0281 

21,000 .0430 

22,000 .1200 

28,000 .23 

24,000 .26 

25,000 .29 

Rested without load 1 day. 

0. 

0. 



28 



1,000 


0. 


5,000 


.0011 


10,000 


.0027 


20,000 


.0058 


25,000 


.0078 


28,000 


.0061 


29,000 


.0083 


29,500 


.0086 


80,000 


.0979 


31,000 


.42 


32,000 


.47 


34,000 


.56 


86,000 


.70 


88,000 


.86 


40,000 


1.14 


42,000 


1.78 


42,520 


2.45 





3.37 



0. 
0. 



.0002 



Remarks. 



Elastic limit below 20,000 pounds. 



Micrometer reset at zero on 8" of the original gauged 
length. 



Tensile strength. 
=33.7 per cent. 



Elongation of inch sections: ".2! 
".78*, '\32, ".24. 
Diameter at fracture, ".61; area, .292 square inch 
Contraction of area, 70.8 per cent. 
Appearance of fracture, fibrous. 



25, ".28, ".28, ".25, ".25, ".» 
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orway Iron, 
iameter, 1".129. 
actional area, 1 square inch, 
miged length, 10". 



pplied 
loads, 
r square 
inch. 



In gauged length. 



» j 

Elonga- ' 

tion. I 



Set. 



Remarks. 



\nmds. 
1,000 
5,000 
10,000 
20,000 
25.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
Rested 
1,000 
5,000 
10,000 
20,000 
80,000 
38,000 
34,000 
34,500 
85,000 
35,000 

85,000 
36,000 
37,000 
88,000 
40,000 
42,000 
48,000 
44,000 




Inch. 

0. 

0. 



Inches. 
0. 

.0013 
.0031 
.0069 
.0095 
.2770 
.81 
.36 
.40 
.44 
.50 
without load 1 day 



.0001 



Elastic limit. 
Second application. 



0. 
.0011 
.0028 
.0060 
.0090 
.0099 
.0108 
.0106 
.0111 
.0980 

.60 

.61 

.70 

.74 

.90 
1.20 
1.55 
2.15 
8.57 


0. 
0. 




0. 


0. 


.0006 























Micrometer reset at zero on 8* of the original gauged length. 



Second application. 



Tensile strength. 
—85.7 per cent. 



longation of inch sections: ".21, ".26, ".33, ".87*, ".48, ".35, ".32, 

; ? ".24, ".23. 

•iameter at fracture, ".60; area .283 square inch. 

ontraction of area, 71.7 per cent. 

.ppearance of fracture, nbrous. 
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WBOUGHT IBON 



No. 7423. 



Norway Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10". 



Applied 

loads per 

square 

inch. 


In gauged length. 






Elonga- 
tion. 


Set. 


Remarks. , 


Pounds. 
1,000 
5,000 
10,000 
20,000 
21,700 
22,000 
23,000 
24,000 
26,000 
28,000 
80,000 
82,000 
84,000 
35,000 
Rested 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
36,000 
38,000 
89,000 
40,000 
40,500 
41,000 

41,000 
42,000 
48,000 
44,000 
44,900 



Inches, 
0. 

.0018 
.0081 
.0071 


Inch, 

0. 

0. 


Elastic limit. 

Micrometer reset at 
length. 

Tensile strength. 
= 32 per cent. 




.0001 




.0650 
.2130 
.26 
.38 
.40 
.48 
.59 
.70 
.81 
without loa< 
0. 

.0012 
.0029 
.0062 
.0094 
.0110 
.0114 
.0121 
.0125 
.0129 
.0138 
.1550 

.99 
1.05 
1.15 
1.85 
2.15 
3.20 


































.80 
1 1 day. 
0. 
0. 












0. 


zero on 8" of the original gang 






0. 
.0002 





































Elongation of inch sections: ".20, ".26, ".30, ".46, ".78*, ".29, 
".23, ".23, ".19. 
Diameter at fracture, ".64; area, .322 square inch. 
Contraction of area, 67.8 per cent. 
Appearance of fracture, ffbrous. 
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No. 7424. 



Norway Iron. 
)iameter, 1".129. 
Sectional area, 1 square inch, 
xauged length, 10". 



\ppiied 
Mas, per 
square 
inch. 



In gauged length. 



Elonga- 
tion. 



8et 



Remarks. 



Pounds. 
1,000 
5,000 
10,000 
20,000 
21,000 
22,800 
22,000 
22,600 
28,000 
24,000 
25,000 
Rested 
1,000 
5,000 
10,000 
20,000 
25,000 
28,000 
29,000 
29,500 

80,000 

81,000 

31,000 
32,000 
84,000 
36,000 
88,000 
40,000 
42,000 
44,000 
44,640 




Inches. 
0. 

.0015 
.0081 
.0068 
.0070 



Inch. 

0. 

0. 



.0078 
.2110 

.24 : 

.27 I 

.80 I .29 
without load 7 days. 

0. ! 0. 

.0010 , 0. 

.0025 , 

.0054 

.0067 

.0076 ! 

.0079 

.0068 0. 

.0088 



0008 



Elastic limit 



.0955 

.41 

.44 

.52 

.60 

.71 

.89 
1.09 
1.60 
2.26 
3.24 



Micrometer reset at zero on 8" of the original gauged 
length. 



Tensile strength. 
— 82.4 per cent. 



Ilongation of inch sections: ".20, ".25, ".32, ".87*, ".31, ".26, ".28, 

», ".25, ".21. 

Mameter at fracture, ".65; area, .332 square inch. 

Contraction of area, 66.8 per cent. 

Lppearance of fracture, fibrous. 



Digitized by VjOOQIC 



448 



WROUGHT IRON. 



No. 7425. 



Norway Iron. 
Diameter, 1".129. 
Sectional area, 1 square inch. 
Gauged length, 10*. 



Applied 

loads per 

square 

Inch. 


In gauged length. 


Rei 




Elonga- 
tion. 


Set. 


narks. 


Founds. 
1,000 
6,000 
10,000 
19,600 
20,000 
20,500 
21,000 
22,000 
23,000 
24,000 
26,000 
28,000 
80,000 
Rested i 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
35,500 

86,000 

36,000 
87,000 
88,000 
40,000 
42,000 
44,000 
46,000 
46,500 



Inches. 
0. 
.0015 
.0032 


Inch, 

0. 

0. 


Elastic limit. 

Micrometer reset at zero 01 
length. 

Tensile strength. 
=31.8 per cent. 








.0079 
.0165 
.1430 
.1570 
.20 
.28 
.29 
.37 
.46 
without loac 
0. 

.0011 
.0026 
.0065 
.0084 
.0100 
.0106 
/ .0108 
\ .0993 

.57 

.69 

.64 

.78 

.86 
1.08 
1.50 
2.08 
3.13 


.0011 




























.45 
7 days. 
0. 
0. 










a 8" of the original gang 


0. 





















































Elongation of inch sections: ".19, ".26, ".28, ".31, ".85*, ".35, ' 
'.23, ".22, ".19. 
Diameter at fracture, ".65; area, .332 square inch. 
Contraction of area, 66. 8 per cent. 
Appearance of fracture, nbrous. 
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No. 7426. 



way Iron. 

neter, 1".129. 

ional area, 1 square inch. 

ged length, 10". 



ted 


In gauged length. 




per 
re 


Elonga- 
tion. 


Set. 


Remarks. 


d*. 
900 
900 
900 
900 


Inches. 
0. 

.0013 
.0031 
.0069 


Inch. 
0. 
0. 
0. 


Elastic limit. 
Second application. 


900 .0080 
900 1 .0089 
900 . 2770 


.0001 
.0003 


900 ' .33 




900 ' .36 






900 I .41 






900 .49 






900 .60 






900 .73 




Micrometer reset at aero on 8" of the original length. 

Tensile strength. 
=30 per cent. 


900 I .82 
(ted without loal 
900 0. 
900 ; .0012 
900 , .0029 


.80 
7 days. 
0. 
0. 


900 .0061 




XJO .0093 




100 


.0109 
.0126 
.0128 
.0131 
.1368 

.97 

.98 
1.06 
1.12 
1.20 
1.33 
1.65 
1.98 
3.00 




900 

son 


.0001 


900 

mo 


.0005 


mo 




mo 




mo 




mo 




mo 




mo 




mo 




180 




) 











igation of inch sections: ".19, ".20, ".22, ".24, ".31, ".85*< ".31, 

.23, ".20. 

neter at fracture, ".63; area, .312 square inch. 

traction of area, 68.8 per cent. 

earance of fracture, fibrous. 

I at time of fracture, 31,800 pounds total. 

H. Doc. 508 29 
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WBOUGHT IBON. 



GENERAL SUMMARY. 

COMMON REFINED IRON. 



No. of 
test. 


Primitive 
elastic 

limit per 
square 
inch. 


Over- 
straining 
load per 
square 

inch. 


1 

I 

Perma- I *%% 
nentset ™ of 


Second- 
ary elas- 
tic limit 

per 

square 

inch. 

Poundt. 


Gain per 
square 
inch. 


Tensile 
strength 

per 
square 
inch. 


Elonga- 
tion. 


C 


7407 
a 7411 
7414 
7412 
7413 

7427 
7428 
7429 


Founds. 
81,000 
27,800 
34,000 
35,500 
35,400 

31,600 
33.000 
35,000 


Pound*. 


Percent. 


Days. 


Pounds. 


Pounds. 
48,220 


Percent 
19. 
9.6 
22.4 
22.7 
19.6 

15.8 
22.1 
19.3 


J 


30,000 
85,000 
40,000 
45,000 

35,000 
40,000 
45,000 


.781 
1.890 
. 3.0 
6.6 

2.254 

4.1 

5.8 


1 
1 
1 
1 

7 

8 

8 


30,000 
88,000 
43,500 
49,500 

39,000 
46,500 
50,000 



3,000 
3,500 
4,500 

4,000 
6,500 
5,000 


43,020 
50,800 
53,930 
53,000 

51,600 
54,800 
57,400 





BEST PUDDLED IRON. 



7408 
7415 
7416 
7417 


32,600 
30,800 
31.000 
30,000 












48,300 
49,600 
50,900 
51,000 


27. 


35.000 
40,000 
45,000 


2.8 
5.0 
9.3 


1 

1 
' 1 


37,000 
44,000 
49,500 


2,000 
4,000 
4,500 


18.9 i 
15.5 1 
10.9 


7430 
7431 
7432 


32,700 
32,000 
30,000 


35,000 
40,000 
45,000 


2.4 
5.1 
9.9 


8 
8 
8 


40,500 
46,000 
51,000 


5,500 
6,000 
6,000 


53,200 
53,600 
55,000 


22.5 ' 
15.6 



BURDEN'S BEST IRON. 



7409 
7418 
7419 
7420 
7433 
7434 
7435 

7436 
7437 
7438 


30,000 
29,000 
29,600 
29,400 
29,500 
29,300 
29,400 

27,000 
29,100 
28,000 












48,000 
47,700 
48,100 
48,920 
48,560 
49,560 
50,500 

49,900 
51,400 
52,800 


27.3 


30,000 
35,000 
40,000 
30,000 
35,000 
40,000 

30,000 
35,000 
40,000 


2.030 

3.7 

6.1 

2.078 

3.7 

7.0 

1.857 

4.0 

6.7 


1 

1 
1 
7 
7 
7 

50 
50 
51 


32,500 
38,000 
44,000 
34,700 
39,000 
45,500 

34,000 
40,000 
46,000 


2,500 
3,000 
4,000 
4,700 
4,000 
5,500 

4,000 
5,000 
6,000 


27. 

28.5 

27.8 

25.9 

25.8 

24.4 

25. 

25.8 

25.2 



NORWAY IRON. 




26,200 - 

<20,000 25,000 

25,000 30,000 

21,700 35,000 



22,800 
19,600 
25,000 



25,000 
30,000 
35,000 



2.8 

4.8 
8.0 

2.9 
4.5 

8.0 



29,500 
34,500 
40,000 



29,500 
7 | 35,500 
7 40,500 



4,500 
4,500 
5,000 

4,500 
5,500 
5,500 



41,800 
42,520 
44,000 
44,900 

44,640 
46,500 
48,480 



36.3 
33.7 
35.7 
32.0 

32.4 
31.3 
30.0 



a Defective specimen. 



Digitized by VjOOQIC 



E 



i 



Digitized by VjOOQIC 



BRONZE. 



SPECIMENS TAKEN FROM CASTINGS FROM 
THE ARSENAL FOUNDRY. 
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BRONZE AND BRASS. 
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COPPER CYLINDERS FOR PRESSURE GAUGES. 459 

Mean compression of 10 cylinders from Frankford Arsenal. Metal 
purchased November, 1900. 
Table for use with crusher gauge one-tenth square inch area. 
Mean dimensions of cylinders: Length, ".4995; diameter, ".2516. 
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COPPER CYLINDERS FOR PRESSURE GAUGES. 



Loud per 
square 

inch on. 

crusher 

gauge iV 
square 
inch 
area. 



Total compressions. 



10. 



i Mean. 



Mean | 



/\>r/mfa. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


huh. 


Inch. 


Inch. 


lnrh. 


!»<+. 


75,000 


.2897 | 


.2900 


.28x6 


. 2xx4 


. 2*93 


. 2XNi 


. 2*95 


. 2*65 


. 28x1 


. 2xso 


. 2»7 


. "2>*75 


76.000 ; 


.•29*20 


.2920 


.2911 


. 29U5 


.2915 


.2913 


. 291 * 


. 2*92 


.2905 


. 290:4 


.2910 


. 2>v* v 


77,000 | 


.2937 


.2943 | 


. 2933 


2922 


. 2935 


. 2983 


.2934 


. 290* 


. 2925 


. 29A» 


.2KA' 


.291** 


78.000 1 


.2958 


.2961 ' 


.29M . 


/2943 


. 2956 


. 2950 


.2951 


. 29.45 


. 2945 


.2945 


. 29-"» ' 


. 29 5> 


79,000 1 


.2978 


.2980 i 


. 2970 


.2961 


. 2975 


. 2970 


. 2*976 


. 2952 


. 2970 


.296:4 


.2970 


. 2^5> 


80.000 


. axx> 


. axx> 


.2990 


. 29$3 


. 2995 


. 29 s 7 


. 29**2 


. u:o 


. 29x5 


.29M 


.29*9 


. 2977 


SI. 000 


. AW7 


. 3020 


. soi 1 


. 3002 


.3013 


.SO 10 


.8910 


. 29 s 9 


. 3005 


. .8002 


.AHO 


-j>*«» 


82. 000 


. A\v> 


.308$ , 


. 3o:v 


. 3O20 


.3033 i 


. 3030 


. *i» '2 s 


. ;uhv> 


. 8025 


.3017 


.Ar> 


.:VU" 


sa.ooo 


. 3074 


. AVv» 


. 3050 


. AX46 


. .4019 


. Si i50 


.3050 


. 8**29 


. 3040 


. 3037 


. 3047 


. A c»5 


84,000 


.3089 


. 8073 


. 3067 


. Avss 


.A»70 


.A«66 


.:4064 


. A>44 


. 30-"»9 


.3o56 


.AXv. 


. ;s 2 >5 


85. 000 


.3105 


. 3090 


.AM 


. 3074 


. 8US4 


.80*4 


.Si'.sj 


. A*»X* 


. 8- '75 


. 3074 


. A*xl 


.A171 


s6. ooo 


.3123 


.3105 


.3102 


.AW 


.SUM 


.80*2 


. Alt** 


. A '79 


.A*98 


.14090 


. 3099 


.A«s9 


87. (<O0 


.3140 


.3118 


.3120 


.31 as 


.311s ' 


.3120 


.8115 


. :40v5 


.8115 


.8106 


.3115 


.ol«- 


8S, (XV 


.3119 


.3185 


.3136 


.8125 


.3130 


.81:45 


.3180 


.8112 


.3125 


.312.5 


.31-40 


.312H 


8^.000 


.3167 


.3151 


.81. SO 


.8141 


.8149 


.8149 


.3149 


.8127 


.8140 


.813* 


.3146 


. 31 >-■ • 


90. 1*00 


.31>7 


.31 us 


.3166 


.81">4 


.3166 


.3167 


.3165 


.3144 


.8155 


.8154* 


.3162 


.81 vj 


91 . 000 


. 8202 


.3184 


.81S> 


.3169 


.81X4 


.81 "2 


.31 s> 


.8157 


. 8 1 72 


.8167 


.317s 


. :-il '"- 


92. (XX> 


.8218 


.8201 


. 3200 


.31x5 


.8193 


. 3202 


.81 'Is 


.817s 


..'.n; 


.81s* 


.341*4 


. 8 1 s5 


98.000 ' 


. 32.43 


.8217 


.8211 


. 32l»2 


. 8209 


.8214 


. 82" *9 


.Sls'l 


.82* "0 


.311*6 


. :o «* 




94.000 


. 3247 


. 8227 


. 8224 


.8212 


. 8226 


. 3225 


.3221 


.32 *> 


.82 is 


.8210 


"3221 


. 8212 


!V\lXXl 


.8261 


'. 3244 


. 3255 


. 3230 


. 82:-i8 


.8242 


. 823s 




. 3282 


. 3226 


. :428> 


.32*29 


96.txx» 


. 8294 


. 32 5S 


. 326.0 


. 3214 


. 32 v* 


. 8255 


. 32 "»4 


. 322s 


. 8245 


. S237 


. 3253 


. 1^44 


97. 000 


. 8V8 


.3271 


.8261 


. 825S 


. 8270 


'. 3209 


. 3267 


.3244 


. 8259 


. : 4252 


. 82*66 


. :4_^7 


9S0O0 , 


.88 19 


. S2M 


. 32S > 


. 3270 


. 32s> 


. ;*2M 


!82M 


. 8_r* ' 


. 8.Y4 


. 8266 


. 8279 




99. 000 


. 3827 


. 8297 


. 3295 


. 82**2 


. 821*2 


. 3297 


. 3.V2 


. 327"2 


. 82*2 


. :427 s 


'. 8_vi 


82s' 1 


100. 000 


. 8840 


.8306 


. 8810 


'. $2\H> 


'. SA*7 


. 38us 


• -^ ° 


.32S4 


. 3.V6 


.8292 


. 8,*.»4 


; ] 8*295 



Moan compression of 10 copper cylinders for crusher piugt?s for the 
Bureau of Ordnance. V. S. Navy. AVashincton. D. C 

Tal>le for use with crusher pi u<re one-thirtieth suuare inch area. 
Mean xiimensions of cylinders: Length. ".le'>»; aiameter. ".^O*^ 1 . 
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Loud per 










Total compressions. 












«iuare 


























inch on 
























Mean 


cruxher 
























cor- 


gauge 4, 
























rected 


square 


1. 


2. 


3. 


4. 


ft. 


6. 




8. 


9. 


10. 


Mean. 


sets. 


inch 


























area. 
















Inch. 


Inch. 








Pounds. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Itwh. : 


61,000 


.0220 


.0226 


.0221 


. 0233 


.0221 


.0224 


.0226 


.0224 


.0213 


.0221 


.0223 


.0191 


52,000 


.0226 


.0232 


.0230 


.0238 


.0230 


.0235 


.0240 


.0235 


.0222 


.0231 


.0232 


.0200 


53,000 


.0237 


.0241 


.0238 


.0245 


. 0242 


.0247 


.0248 


.0244 


.0234 


.0241 


. 0242 


.0210 


54,000 


.0244 


.0252 


.0247 


.0254 


.0250 


.0255 


. 0255 


.0250 


.0240 


.0251 


.0250 


.0218 


55,000 


.0253 


.0263 


.0258 


.0265 


. 0259 


.0263 


.0265 


.0261 


.0250 


. 0261 


.0260 


. 0228 


56,000 


.0260 


.0273 


.0261) 


.0274 


. 0269 


.0272 


.0276 


.0270 


.0261 


. 0270 


.0269 


.0237 


57.000 


.0272 


. 0282 


.0274 


.0283 


.0280 


.0280 


.0287 


.0279 


.0270 


.0279 


.0279 


. 0247 


58,000 


.0280 


.0289 


. 0285 


. 0292 


.0288 


.0289 


.0295 


.0288 


.0277 


. 0289 


. 0287 


. 0255 


59,000 


.0288 


.0303 


. 0295 


.0310 


.0298 


.0300 


.0305 


.0298 


.0286 


.0298 


.0298 


.0266 


60.000 


.0302 


.0319 


. 0305 


.0317 


.0308 


.0310 


.0317 


.0309 


.0295 


. 0306 


.0309 


.0277 


01,000 


.0310 


.0324 


.0311 


. 0322 


.0315 


.0317 


.0323 


. 0321 


.0305 


.0315 


. 0316 


.0284 


62, U00 


.0320 


.0330 


. 0320 


.0330 


.0328 


.0329 


.0331 


.0328 


.0315 


. 0324 


. 0325 


.0293 


63.000 


. 0326 


. 0*ttft 


. 0331 


.0339 


.0X14 


.0338 


.0343 


.0340 


. 0325 


. 0335 


. 0335 


.0303 


64.000 


. 0336 


.0345 


.0341 


.0348 


.0344 


.0347 


.0350 


.0346 


.03*4 


. 0343 


. 0343 


.0311 


65, WW 


.0345 


. 0355 


. 0352 


. 03V> 


. 0319 


.0354 


. 0357 


.0352 


.0344 


. 0352 


.0351 


.0319 


66, WW 


.03.52 


.0365 


. 0358 


.0363 


. 03.58 


.0363 


. 0365 


.0361 


. 0353 


.0300 


. 0300 


.0328 


67.(100 


.0361 


. 0373 


. OWW 


. 0379 


. 03417 


.0371 


.0374 


.0371 


.0363 


. 0309 


. 0370 


. 0:*38 


68, WW 


. 0369 


. 03*0 


. 0374 


.03*4 


. 0375 


.0380 


.0383 


.0378 


. 0374 


.0384 


.0378 


. 0316 


69.000 


.0380 


.0390 


.03*1 


. 0392 


. 03H3 


.0391 


. 0392 


.0386 


.0380 


.0390 


.0386 


. 03.54 


70,000 


.03*8 


.0400 


. 0390 


. 0399 


. 0393 


.0400 


.0400 


.0392 


.0388 


.0400 


. 0395 


. 0363 


71.000 


. 0396 


.0411 


.0400 


. 0405 


.OHM 


.0405 


.0409 


.0404 


.0395 


.0411 


.0404 


. 0372 


72,0(W 


.0404 


.0418 


.0413 


.0416 


.0411 


.0414 


.0415 


.0414 


.0402 


.0419 


.0413 


.03*1 


73, WW 


.0415 


.0423 


.0421 


.0424 


.0420 


. 0421 


.0124 


. 0422 


.0411 


. 0426 


. 0421 


. 0389 


74.000 


.0425 


.0430 


0430 


.0435 


. 0425 


.0430 


.0430 


.0429 


. 0420 


.0431 


.0429 


. 0397 


75,000 


.0429 


.0439 


. 0435 


.0443 


.0436 


. 0430 


.0440 


.043* 


.0425 


. 138 


.0436 


.0404 


76.000 


.0435 


.0445 


.0444 


.0448 


.0443 


. 014*i 


.0449 


. 0445 


.0431 


.0444 


.0443 


.0411 


77,000 


.0448 


.0456 


.0450 


.0459 


. 0454 


. 0456 


. 0455 


.04.50 


.0442 


. 0452 


. 0452 


.0420 


78,000 


.0455 


.0464 


.0457 


. 0464 


. 04 .58 


.0462 


.0466 


.0461 


.04.53 


.04(H) 


.0460 


.0428 


79,000 


.0464 


.0470 


.0464 


.0474 


. 0464 


.0466 


.0472 


. 0469 


.0460 


.0468 


. 0467 


.0435 


80,000 


.0475 


.0474 


.0473 


.0481 


.0470 


.0476 


.0480 


. 0475 


.0466 


.0474 


.0474 


.0442 


81,000 


.0479 


.(M84 


.0482 


.0487 


.0479 


.0487 


.0487 


.0481 


.0474 


.0480 


.0482 


.0450 


82.000 


.0484 


.0491 


.0490 


.0194 


. 0488 


.0494 


.0494 


. 0486 


.0480 


.0488 


.0489 


.0457 


83,000 


.0491 


.0497 


. 0495 


.05<W 


. 0195 


.0500 


.0500 


.0495 


.04.88 


. 0495 


.04% 


.0464 


84,000 


.0493 


.0506 


. 0503 


. 05O7 


. 0500 


.0505 


.0507 


. 0505 


.0497 


.0500 


.0503 


.0471 


85, tWO 


.050 1 


.0513 


.0508 


.0.513 


. 0-50*'. 


. 0.512 


. 0515 


.0510 


.0504 


.0508 


.0509 


.0477 


86,000 


. 0512 


.0517 


.0514 


. 0521 


.0514 


.0519 


. 0521 


.0515 


. 0510 


.0514 


. 0516 


.0484 


87,000 


.0519 


. 0525 


.0521 


. 05:$O 


. 0521 


.0527 


. 0529 


. 0524 


.0515 


.0520 


. 0523 


.0491 


8\000 


. 052t> 


. 0535 


.0.531 


. 0537 


. 0528 


.053^ 


. 0538 


. 0531 


. 0525 


. 0528 


. 0531 


.0499 


8y.ooo 


.0.533 


.0510 


. 0540 


.0513 


. 0-535 


. 0539 


.0544 


. 0536 


. 0.5M 


.0536 


.0538 


.0506 


90,000 


. 054*2 


.0-546 


. 0.546 


. 05.50 


.054* 


. 0550 


.0550 


. 05-15 


. 0535 


.0.544 


. 0546 


.0514 


^i.ooo 


.054* 


. 0555 


. 0551 


. U55s 


.0550 


. (i556 


.0.5,54 


.05.50 


.0510 


.0549 


. 0551 


.0519 


9-2. (WO 


. 0552 


. 0560 


. 0557 


,0.*i61 


. 05.56 


.0503 


.0560 


. 0550 


. 0.518 


. 0554 


. 0557 


. 0.525 


93,000 


. 0557 


.0565 


.0564 


. 0-575 


. 0502 


. 0.50* 


. 05tJ5 


. 0565 


.0.555 


. 0502 


. 0504 


. 0.532 


94. WW 


.0561 


. 0574 


. 05T.9 


. 0580 


. 0567 


.U573 


. 0570 


.0571 


.0563 


. 0569 


. 0570 


. 0538 


95, WW 


.0571 


.0581 


. 0575 


.0581 


. 0.572 


.0581 


. 1 >5,s0 


. 0576 


. 0570 


. 057-1 


. 0576 


.0.544 


90. 000 


.0577 


.05*4 


.0584 


. 0589 


.05*1 


. ( >5*5 


. 05*7 


.05M 


. 05*0 


.0-580 


. 0583 


. 0551 


97.000 


. 058.5 


. 0590 


. 0.587 


.0.591 


. 05*7 


.0591 


. 0592 


. 058* 


.058 J 


. 05*0 


. 0.5*9 


. 0557 


9\000 


.058,8 


. 05% 


. 0593 


.w.w» 


. < »592 


.OliOl 


. 0597 


. 05y_» 


. « >5*9 


. < 1.592 


. 0.591 


. 0502 


99,000 


. 0593 


. 0tJ02 


. OWW 


. 0606 


. 0596 


.06.0* 


. 06.04 


.0507 


. 0593 


.0597 


. 0000 


. 0-568 


1OU.000 


. 0599 


.WW7 


. 0607 


.W>12 


. 0602 


.0012 


.0609 


. 0603 


. 059* 


. 0603 


.0005 


. 0573 
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COPPER CYLINDERS FOR PRESSURE GAUGES. 



: 
Load per 










Total 


compressions. 










square 
























inch on. 
























crusher 
























gauged 
























square 
inch 
area. 


1. 


2. 


3. 


4. 


5. 


6. 


7 - 


8. 


9. 


10. 


Mean 










Inch. 


Inch. 


Inch. 






Inch. 




Pounds. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Ifich. 


Inch. 


75,000 


.2897 


.2900 


.2886 


.2884 


.2893 


.2886 


.2895 


.2865 


.2884 


.28*0 


.28K7 


76,000 


.2920 


.2920 


.2911 


.2905 


.2915 


.2913 


.2918 


.2892 


.2905 


.2903 


.2910 


77,000 


.2937 


.2943 


.2933 


.2922 


.2935 


.2933 


.2934 


.2908 


.2925 


.2930 


.2930 


78,000 


.2958 


.2961 


.2951 


.2943 


.2956 


.2950 


. 2954 


.2935 


.2945 


.2945 


.2959 


79,000 


.2978 


.2980 


.2970 


.2961 


.2975 


.2970 


.2976 


.2952 


.2970 


.2963 


.2970 


80,000 


.3000 


.3000 


.2990 


.2983 


.2995 


.2987 


.2992 


. -2J70 


.2985 


.2981 


.29* 


81,000 


.3037 


.3020 


.3011 


.3002 


.3013 


.3010 


.3010 


.2989 


.3005 


.3002 


.3010 


82,000 


.3055 


.3038 


.3030 


.3020 


.3033 


.3030 


.3028 


.3006 


.3025 


.3017 


.3028 


83,000 


.3074 


.3055 


.3050 


.3036 


.3049 


.3050 


.3050 


.3029 


.3040 


.3087 


.3047 


84,000 


.3089 


.3073 


.3067 


.3058 


.3070 


.3066 


.3064 


.3044 


.3059 


.3056 


.3065 


85,000 


.3105 


.3090 


.3081 


.3074 


.3083 


.3084 


.3084 


.3060 


.3075 


.3074 


.3081 


86,000 


.3123 


.3106 


.3102 


.3093 


.3104 


.3102 


.3099 


.3079 


.3098 


.3090 


.3099 


87,000 


.3140 


.3118 


.8120 


.3105 


.3118" 


.3120 


.3115 


.3095 


.3115 


.3106 


.8115 


88,000 


.3149 


.3135 


.3136 


.3125 


.3130 


.3135 


.3130 


.3112 


.3125 


.3125 


.3130 


89,000 


.3167 


.3151 


.3150 


.3141 


.3149 


.3149 


.3149 


.3127 


.3140 


.3138 


.8116 


90,000 


.3187 


.3168 


.3166 


.3154 


.3166 


.3167 


.3165 


.3144 


.3155 


.3150 


.3162 


91,000 


.3202 


.3184 


.3180 


.8169 


.3183 


.8182 


.3180 


. 3157 


.3172 


.3167 


.3178 


92,000 


.3218 


.3201 


.3200 


.8185 


.3193 


.3202 


.8198 


.3178 


.3186 


.3180 


.3194 


93,000 


.3233 


.3217 


.3211 


.3202 


.3209 


.3214 


.3209 


.3189 


.3200 


.3196 


.3208 


94,000 


.3247 


.3227 


.3224 


.3212 


.8226 


.3225 


.3224 


.3200 


.3218 


.3210 


.3221 


95,000 


.3261 


.3244 


.3255 


.3230 


.3238 


.3242 


.3238 


.3215 


.3232 


.3226 


.3238 


96,000 


.3294 


.3258 


.3260 


.3244 


.3253 


.3255 


.3254 


.3228 


.3245 


.3237 


.3253 


97,000 


.3308 


.3271 


.3264 


.3258 


.3270 


.3269 


.3267 


.3244 


.3259 


.3252 


.3366 


98,000 


.3319 


.3284 


.3283 


.3270 


.3280 


.3284 


.3281 


.3260 


.3264 


.3266 


.3279 


99,000 


.3327 


.3297 


.3295 


.8282 


.3292 


.3297 


.3292 


.3272 


.3282 


.3278 


.3291 


100,000 


.3340 


.3306 


.3310 


.3296 


.3307 


.3308 


.3305 


.3284 


.3296 


.3292 


.3304 



Mean compression of 10 copper cylinders for crusher gauges 
Bureau of Ordnance, U. S. Navy, Washington, D. C. 
Table for use with crusher gauge one-thirtieth sauare inch ai 
Mean dimensions of cylinders: Length, ".1500; diameter, ".: 



Load per 










Total compressions. 










square 
inch on 














































crusher 
























gauge jfo 
























square 
mch 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


Mean 
























area. 
























Pounds. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


25,000 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


26,000 


.0001 


.0001 


.0005 


.0005 


.0003 


.0006 


.0006 


.0005 


.0004 


.0004 


.0004 


27,000 


.0006 


.0006 


.0018 


.0009 


.0009 


.0010 


.0011 


.0006 


.0006 


.0009 


.0009 


28,000 


.0017 


.0016 


.0019 


.0019 


.0016 


.0015 


.0018 


.0010 


.0013 


.0018 


.0016 


29,000 


.0024 


.0023 


.0026 


.0026 


.0024 


.0021 


.0029 


.0018 


.0020 


.0028 


.0024 


30,000 


.0030 


.0032 


.0038 


.0031 


.0031 


.0(Kil 


.0041 


.0028 


.0027 


.0034 


.004! 


31,000 


.0039 


.0038 


.0041 


.0041 


.0041 


.0041 


.0047 


.0040 


.0047 


.0043 


.0041 


32,000 


.0047 


.0047 


.0049 


.0048 


.0050 


.0050 


.0053 


.0047 


.0045 


.0051 


.U049 


33,000 


.0055 


.0056 


.0057 


.0059 


.0059 


.0057 


.0064 


.0055 


.0055 


.0060 


005S 


34,000 


.0065 


.0065 


.0066 


.0067 


.006(5 


.0065 


.0071 


.0068 


.0061 


.0069 


.0066 


35,000 


.0072 


.0072 


.0073 


.0080 


.0074 


.0075 


.0080 


.0074 


.0069 


.0076 


.0074 


36,000 


.0082 


.0080 


.0082 


.0090 


.0081 


.0084 


. 0089 


.0080 


.0076 


.0084 


.0083 


37,000 


.0088 


.0089 


.0091 


.0095 


.0090 


.0093 


.0095 


.0091 


.0087 


.0095 


.0091 


38,000 


.0098 


.0103 


.0098 


.0102 


.0100 


.0102 


.0106 


.0102 


.0095 


.0105 


.0101 


39. (X>0 


.0108 


.0109 


.0108 


.0115 


.0110 


.0112 


.0120 


.0109 


.0104 


.0115 


.0111 


40,000 


.0116 


.0115 


.0116 


.0123 


. 0120 


. 0121 


.0125 


.0118 


.0112 


.0122 


.0119 


41,000 


.0128 


.0126 


.0125 


.0135 


.0130 


.0137 


.0131 


. 0127 


.0120 


. 0127 


.012? 


42,000 


.0134 


.0140 


.0132 


.0141 


.0139 


.0142 


.0141 


.0140 


.0128 


.0138 


.0138 


43,000 


.0142 


.0147 


.0142 


.0149 


.0149 


.0150 


.0152 


.0148 


.0140 


.0148 


.0147 


44,000 


.0156 


.0156 


.0157 


.0158 


.0158 


.0158 


.0160 


.0158 


.0148 


.0161 


.0156 


45,000 


.0162 


.0169 


.0161 


.0168 


.0167 


.0169 


.0170 


.0165 


.0156 


.0178 


.0166 


46,000 


.0169 


.0176 


.0171 


.0181 


.0175 


.0178 


.0180 


.0175 


.0167 


.0181 i 


.0175 


47,000 


.0178 


.0184 


.0183 


.0190 


.0186 


.0187 


.0189 


.0187 


.0175 


.0185 i 


.01*4 


48,000 


.0189 


.0194 


.0192 


.0197 


.0197 


.0196 


.0198 


.0197 


.0191 


.0195 | 


.0195 


49,000 


.0201 


.0202 


.0200 


.0206 


.0204 


.0205 


.0207 


.0206 


.0198 


.0205 ! 


.0203 


50,000 


.0206 


.0213 


.0210 


.0219 


.0213 


.0214 


.0219 


.0217 


.0205 


.0214 | 


.0213 
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COPPER CYLINDERS FOR PRESSURE GAUGES. 



4G1 



er 
e 


Total compressions. 


Mean 


n 
























r 
























cor- 


Ar 
























rected 


B 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


Mean. 


sets. 


8. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch, 


Inch. 


Inch. 


X) 


.0220 


.0226 


.0221 


.0233 


.0221 


.0224 


.0226 


.0224 


.0213 


.0221 


.0228 


.0191 


X) 


.0226 


.0232 


.0230 


.0238 


.0230 


.0236 


.0240 


.0235 


.0222 


.0231 


.0282 


.0200 


X) 


.0287 


.0241 


.0238 


.0245 


.0242 


.0247 


.0248 


.0244 


.0234 


.0241 


.0242 


.0210 


X) 


.0244 


.0252 


.0247 


.0254 


.0260 


.0255 


.0256 


.0250 


.0240 


.0251 


.0250 


.0218 


X) 


.0258 


.0263 


.0258 


.0265 


.0259 


.0263 


.0265 


.0261 


.0260 


.0261 


.0260 


.0228 


X) 


.0260 


.0273 


.0266 


.0274 


.0269 


.0272 


.0276 


.0270 


.0261 


.0270 


.0269 


.0237 


X) 


.0272 


.0282 


.0274 


.0283 


.0280 


.0280 


.0287 


.0279 


.0270 


.0279 


.0279 


.0247 


X) 


.0280 


.0289 


.0285 


.0292 


.0288 


.0289 


.0295 


.0288 


.0277 


.0289 


.0287 


.0255 


X) 


.0288 


.0303 


.0295 


.0310 


.0298 


.0300 


.0305 


.0298 


.0286 


.0298 


.0298 


.0266 


X) 


.0302 


.0319 


.0305 


.0317 


.0308 


.0310 


.0317 


.0309 


.0296 


.0306 


.0809 


.0277 


X) 


.0310 


.0324 


.0311 


.0322 


.0316 


.0317 


.0323 


.0321 


.0306 


.0315 


.0316 


.0284 


X) 


.0320 


.0330 


.0320 


.0330 


.0328 


.0329 


.0331 


.0328 


.0815 


.0324 


.0325 


.0293 


X) 


.0326 


.0335 


.0331 


.0339 


.0334 


.0338 


.0343 


.0340 


.0325 


.0335 


.0335 


.0303 


X) 


.0336 


.0345 


.0341 


.0348 


.0344 


.0347 


.0350 


.0346 


.0334 


.0343 


.0343 


.0311 


X) 


.0345 


.0355 


.0362 


.0355 


.0349 


.0354 


.0357 


.0352 


.0344 


.0352 


.0351 


.0319 


X) 


.0352 


.0365 


.0358 


.0363 


.0358 


.0363 


.0365 


.0361 


.0353 


.0360 


.0360 


.0328 


X) 


.0361 


.0373 


.0368 


.0379 


.0367 


.0371 


.0374 


.0371 


.0363 


.0369 


.0370 


.0338 


X) 


.0369 


.0380 


.0374 


.0384 


.0875 


.0380 


.0383 


.0378 


.0374 


.0384 


.0378 


.0346 


X) 


.0380 


.0390 


.0381 


.0392 


.0383 


.0391 


.0392 


.0386 


.0380 


.0390 


.0386 


.0354 


X) 


.0388 


.0400 


.0390 


.0399 


.0393 


.0400 


.0400 


.0392 


.0388 


.0400 


.0395 


.0363 


X) 


.0396 


.0411 


.0400 


.0405 


.0404 


.0405 


.0409 


.0404 


.0396 


.0411 


.0404 


.0372 


X) 


.0404 


.0418 


.0413 


.0416 


.0411 


.0414 


.0415 


.0414 


.0402 


.0419 


.0413 


.0881 


X) 


.0415 


.0423 


.0421 


.0424 


.0420 


.0421 


.0424 


.0422 


.0411 


.0426 


.0421 


.0389 


X) 


.0425 


.0430 


0430 


.0435 


.0425 


.0430 


.0430 


.0429 


.0420 


.0431 


.0429 


.0397 


X) 


.0429 


.0439 


.0435 


.0443 


.0436 


.0436 


.0440 


.0438 


.0425 


.0438 


.0436 


.0404 


X) 


.0435 


.0445 


.0444 


.0448 


.0443 


.0446 


.0449 


.0445 


.0431 


.0444 


.0448 


.0411 


X) 


.0448 


.0456 


.0450 


.0459 


.0454 


.0466 


.0455 


.0450 


.0442 


.0452 


.0452 


.0420 


X) 


.0455 


.0464 


.0457 


.0464 


.0458 


.0462 


.0466 


.0461 


.0458 


.0460 


.0460 


.0428 


» 


.0464 


.0470 


.0464 


.0474 


.0464 


.0466 


.0472 


.0469 


.0460 


.0468 


.0467 


.0435 


X) 


.0476 


.0474 


.0473 


.0481 


.0470 


.0476 


.0480 


.0475 


.0466 


.0474 


.0474 


.0442 


» 


.0479 


.0484 


.0482 


.0487 


.0479 


.0487 


.0487 


.0481 


.0474 


.0480 


.0482 


.0450 


10 


.0484 


.0491 


.0490 


.0494 


.0488 


.0494 


.0494 


.0486 


.0480 


.0488 


.0489 


.0467 


10 


.0491 


.0497 


.0495 


.0500 


.0495 


.0500 


.0500 


.0496 


.0488 


.0495 


.0496 


.0464 


X) 


.0493 


.0506 


.0503 


.0507 


.0500 


.0505 


.0607 


.0505 


.0497 


.0600 


.0603 


.0471 


X) 


.0601 


.0513 
.0517 


.0608 


.0613 


.0506 


.061? 


.0515 


.0610 


.0604 


.0508 


.0509 


.0477 


X) 


.0512 


.0614 


.0521 


.0514 


.0619 


.0621 


.0616 


.0510 


.0614 


.0616 


.0484 


X) 


.0519 


.0525 


.0621 


.0530 


.0521 


.0527 


.0529 


.0624 


.0516 


.0520 


.0523 


.0491 


X) 


.0526 


.0535 


.0531 


.0537 


.0528 


.0533 


.0538 


.0531 


.0525 


.0628 


.0531 


.0499 


X) 


.0533 


.OM0 


.0540 


.0543 


.0535 


.0589 


.0544 


.0536 


.0530 


.0536 


.0538 


.0506 


X) 


.0542 


.0546 


.0546 


.0550 


.0548 


.0550 


.0650 


.0545 


.0635 


.0644 


.0546 


.0514 


X) 


.0548 


.0555 


.0561 


.055h 


.0550 


.0566 


.0554 


.0550 


.0640 


.0549 


.0551 


.0519 


X) 


.0552 


.0560 


.0557 


.0564 


.0556 


.0563 


.0560 


.0656 


.0548 


.0554 


.0557 


.0525 


X) 


.0557 


.0565 


.0564 


.0575 


.0562 


.0568 


.0565 


.0565 


.0555 


.0562 


.0664 


.0532 


X) 


.0561 


.0574 


.0569 


.0580 


.0567 


.0573 


.0570 


.0571 


.0563 


.0569 


.0570 


.0538 


X) 


.0571 


.0581 


.0675 


.0684 


.0572 


.0581 


.0580 


.0576 


.0570 


.0574 


.0676 


.0544 


X) 


.0577 


.0584 


.0584 


.0589 


.0581 


.0585 


.0587 


.0581 


.0580 


.0580 


.0583 


.0551 


X) 


.0685 


.0590 


.0587 


.0594 


.0587 


.0594 


.0592 


.0588 


.0584 


.0586 


.0589 


.0557 


X) 


.0588 


.0596 


.0593 


.0600 


.0592 


.0601 


.0597 


.0592 


.0589 


.0592 


.0594 


.0662 


X) 


.0593 


.0602 


.0600 


.0606 


.0596 


.0608 


.0604 


.0597 


.0593 


.0597 


.0600 


.0668 


X) 


.0599 


.0607 


.0607 


.0612 


.0602 


.0612 


.0609 


.0608 


.0598 


.0603 


.0606 


.0578 
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MPRESSION TESTS OF WHOLE AND HALF BRICKS, 
WITH PLASTER OF PARIS, CARDBOARD, 
AND PINE- WOOD CUSHIONS. 
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BRICK. 



These bricks were submitted for test by the Engineer Commissioner 
of the District of Columbia. 

There are three series of tests each made on whole bricks and on 
half bricks. In the first series of each size the compressed surfaces 
were faced with plaster of paris, according to the usual methods 
employed at the arsenal. In series (a) the specimens were tested 
between cardboard cushions, i" total thickness on each side, while in 
series (b) pine-wood cushions were used, £" thickness on each side. 
The cardboard and pine-wood cushions were used at the request of 
the Engineer Commissioner, District of Columbia. The same test 
number is used in the tests of whole bricks of a given manufacture, 
the subletters {a) and {h) referring to the tests with cardboard and 
pine-wood cushions, respectively. 

The tests of the half bricks are designated in the same manner. 

The average strength of the several groups, omitting from the com- 
parison those samples of whole bricks in which there were no repre- 
sentatives in series {b) and comparing whole and half bricks of the 
same manufacture, are as follows: 

Resume of results. 



Mean I Relative ' 
strength, strength.. 



Tests of whole bricks: ' i 

Set in plaster 9,000 100 

Cardboard cushions ' 7,380 I 81 

Pine-wood cushions ' 5,480 , 60 

Tests of half bricks: 

Setin plaster 5.G40 ' 100 

Cardboard cushions 4,4:40 7y 

Pine-wood cushions 4. 540 81 



Comparison of whole hricks with half hricks. 



Whole bricks. Half bricks. 



Mean , Relative Mean ' Relative 
strength.' strength, strength, strength. 



Set in plaster 

Cardboard cushions . 
Pine- wood cushions . 



f.,***) I loo rs.ott) 

6, 1*) 100 4.430 

4.420 1(H) | 4.. 510 



SI 
72 
103 



An examination of the details of the tests shows four individual 
cases in which the whole bricks between cardboard cushions surpassed 
the strength of bricks of the same manufacture which had plastered 
surfaces. Those tested between pine- wood cushions in every case 
were found below the corresponding plastered samples. 

The half bricks with plastered surfaces surpassed individually those 
tested between cardboard cushions, but among those tested between 
l>i.ic-wood cushions there were instances of higher strength in the 
latter series. 

Taking the general results, the superiority of the plastered speci- 
mens as a whole is apparent. 

11. Doc. ;»n,s — :;<i 
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Common Brick 
whole brick8. 
Compressed surfaces faced with plaster of paris. 





No. of 


Dimensions. 


Sectional 


First 


Ultimate st 


No. of 










test. 


brick. 


Height. 


Com pre 
fa 

Inches. 


ssed sur- 
ce. 


area. 
Sq. inches. 


crack. 
Pounds. 


Total. 








Inches. 


Inches. 


is. 


10313 


1 


2.50 


4.22 


8.43 


35.57 


86.000 


00 


10314 


7 


2.48 


4.12 


8.67 


35.31 


107,000 


H) 


10315 


13 


2.33 


3.99 


8.47 


33.80 


269,000 


00 


10316 


19 


2.27 


4.04 


8.19 


33.09 


442,000 


00 


10317 


22 


2.30 


4.02 


8.19 


32.92 


93.000 


00 


10318 


25 


2.43 


4.11 


8.67 


35.63 


108,000 


00 


10319 


28 


2.32 


4.09 


8.36 


34.19 


191.000 


00 


10320 


31 


2.55 


4.02 


8.51 


34.21 


216,000 


00 


10321 


34 


2.41 


4.18 


8.48 


35.45 


143,000 


00 


10322 


37 


2.38 


4.00 


8.33 


33.32 


164,000 


00 . 


10823 


43 


2.46 


4.12 


8.57 


35.31 


63,000 


00 


10324 


45 


2.41 


4.14 


8.57 


35.48 


96,000 


00 1 


10325 


48 


2.48 


4.15 


8.59 


35.65 


175.000 


00 




10326 


62 


2.36 


4.08 


8.50 


34.68 


142,000 


00 




10327 


54 


2.60 


4.05 


8.49 


34.38 


144,000 


00 




10328 


57 


2.50 


4.16 


9.04 


37.61 


282,000 


00 




10329 


60 


2.45 


4.26 


8.92 


37.91 


138.000 


00 




10330 


63 


2.49 


4,07 


8.70 


35.41 


185,000 


,.00 




10331 


69 


2.67 


4.10 


8.50 


34.85 


153.000 


180,600 : 


10332 


75 


2.58 


4.14 


8.58 


3-Y 52 


190,000 


259. 900 


10333 


81 


2.37 


4.20 


8.54 


35. 87 


14*. 000 


219,800 



WHOLE BRICKS. SERIES A. 



Bricks placed between cushions of cardboard, four thickn 
T Y' each. 
Total thickness, i" on each side of the brick. 



No. of 
test. 


No. of 
brick. 


1 ; 
Dimensions. | 


First 
crack. 


1 Ultimate s 


| Sectional 
n „j«v,» 1 Compressed sur- area. 


T>^...1 
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WHOLE BRICKS. SERIES B 



icks placed between cushions of pine wood (clear white-pine 

)i" thick. 

tal thickness, £" on each side of the brick. 



No. of 
brick. 



JMmcr.Kons. 



Height. ' C* ,m P^*f d mT ' 



Inches. 


Inches. 


2.50 


4.26 


2.50 


4.26 


2.88 


4.02 


2.27 


4.05 


2.31 


3.97 


2.38 


3.99 


2.85 


4.02 


2.63 


4.12 


2.43 


4.15 


2.32 


4.06 


2.40 


4.09 


2.51* 


4.07 


2.40 


4.06 


2.53 


4.10 


2.45 


4.23 


2.51 


4.18 


2.49 


4.00 


2.59 


4.17 


2.37 


4.22 





Sectional 


First 


Ultimate strength. 










area. 


crack. 




Per 








Total. 


square 
inch. 


Inches. 


So. inches. 


Pounds. 


Pounds. 


Pounds. 


8.40 


35.78 


31,000 


102,100 


2,860 


8.44 


35.95 


36,700 


162,200 


4,510 


8.46 


34.01 


108,000 


227,300 


6,680 


8.23 


33.33 


201,000 


368,000 


11,040 


8.18 


32.47 


198,000 


331,900 


10,220 


8.41 


83.56 


82,000 


196,600 


5,860 


8.34 


33.53 


52,000 


191,000 


5,700 


8.61 


85.47 


42,000 


158,900 


4,480 


8.49 


35.23 


45,600 


166,100 


4,710 ' 


8.31 


33.74 


8,000 


182,300 


5,400 


8.55 


34.97 


31,000 


117,800 


3,370 


8.67 


35.29 


26,000 


117,700 


3,340 


8.45 


34.31 


69,000 


141,300 


4,120 


9.13 


37.43 


257,000 


346,800 


9,270 


8.89 


37.60 


90,800 


283,800 


7,560 


8.81 


36.83 


85,000 


112,700 


3,060 


8.52 


34.08 


23,500 


138,200 


4,060 


8.55 


35.65 


79.000 


156,800 


4,400 


8.55 


36.08 


17,000 


125,600 


3,480 



HALF BRICKS. 



ch half of an entire brick tested. 

mpressed surfaces faced with plaster of par is. 





Marks. 


Dimension 


, 


Sectional 


First 


Ultimate strength. 


of 












It. 


Height. 


Compressed sur- 
face. 


area. 


crack. 


Total. 


Per 
square 
inch. 






Inches. 


Inches. 


Inches. 


So. inches. 


Pounds. 


Pounds. 


Pounds. 


84 


4 


2.52 


4.26 


4.14 


17.60 


39,800 


83,400 


4,740 


06 


4 


2.50 


4.25 


4.21 


17.89 


48,500 


87,300 


4,880 


86 


10 


2.42 


4.15 


4.34 


18.01 


55,000 


111,800 


6,210 


87 


10 


2.38 


4.15 


4.24 


17.60 


36,000 


102,700 


5,840 


88 


16 


2.39 


4.16 


4.20 


17.43 


59,000 


119,600 


6,860 


89 


16 


2.39 


4.14 


4.33 


17.93 


82,000 


147,500 


8,230 


m 


40 


2.36 


4.12 


4.16 


17.14 


73,000 


101,300 


5,910 


HI 


40 


2.32 


4.12 


4.16 


17.14 


68,000 


100,400 


5,860 


W2 


66 


2.53 


4.17 


4.30 


17.98 


80,600 


85,900 


4,790 


143 


66 


2.62 


4.15 


4.44 


18.43 


49,900 


93,800 


5,090 


U4 


72 


2.46 


4.09 


4.21 


17.22 


65,000 


85,600 


4,970 


(45 


72 


2.46 


4.09 


4.26 


17. 42 


84,000 


96,700 


6,490 


H6 


78 


2.60 


4.16 


1.23 


17.60 


63,000 


86,200 


4,900 


M7 


78 


2.61 


4.17 


4.25 


17.72 


59,000 


92,100 


5,200 
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BRICKS. 
HALF BRICKS. SERIES A. 



Each half of an entire brick tested. 

Compressed between cushions of card board. 

Total thickness of card board each side of the brick, ±" 





Marks. 


Dimensions. 


Sectional 


First 


Ultimate stra 


, No. of 






1 


test. 

i 


Height. 


Compressed 
surface. 


area. 


crack. 


1 
Total. sq 
i i 






Inches. 


Inche$. Inch**. 


Sn. inches. 


Pounds. 


Pounds. Po 


10334a 


5 


2.48 


4. 26 3. 77 


16.06 


34,200 


53.700 


10335a 


5 


2.60 


4.26 4.27 


18. 19 


53,000 


76,800 : 


10336a 


11 


2.44 


4. 10 4. 22 


17.30 


30,000 


71.300 ' 


10337a 


11 


2.42 


4.11 4.31 


17.71 


22,300 


76.600 , 


10338a 


17 


2.38 


4.03 1 4.25 


17. 13 


31,000 


106.200 


10339a 


17 


2.37 


4.06 4.19 


17.01 


66,800 


107.400 , 


! 10340a 


41 


2.36 


3.96 1 4.17 


16.51 


28,000 


87,200 


! 10341a 


41 


2.87 


3. 98 4. 07 


16.20 


35,200 


92,800 


10342a 


67 


2.49 


4.06 4.31 


17.60 


46.000 


70.100 


10343a 


67 


2.46 


4.09 4.39 


17.96 


41,500 


67.800 


10344a 


73 


2.58 


4.19 4.29 


17.98 


56.800 


66,900 


10345a 


73 


2.60 


4.18 4.34 


18.14 


64,000 


77.800 


10346a 


79 


2.58 


4.29 I 4.28 


18.36 


40.000 


58,100 i 


10347a 


79 


2.57 


4.29 4.32 


18.53 


23,000 


65,300 J 








HALF BRICKS. 


SERIES B. 





Each half of an entire brick tested. 
Compressed between cushions of pine wood. 
Total thickness of wood each side of the brick, £" 



No. of 


Marks. 


Dimensions. 


Sectional 


First 


Ultimate strer 






| 


test. 


Height. 


Compressed 
surface. 


area. 


crack. 


Total. sq 

ii 






Inches. 


1 
Inches. Inches. 


So. inches. 


Pounds. 


Pounds. Po 


103346 


6 


2.39 


4.09 4.34 


17.75 


11,200 


64.200 




1 103356 


6 


2.43 


4.12 - 3.77 


15.53 


34,200 


53,000 




103366 


12 


2.44 


4. 15 4. 19 


17.89 


18.000 


56,500 




103376 


12 


2.41 


4.14 


4.36 


18.05 


48,000 


68.500 


103386 


18 


2.42 


4.18 


4.30 


17.97 


40,000 


118.000 


103396 


18 


2.42 


4.21 


4.35 


18.31 


20,000 


85.100 




103406 


42 


2.29 


4.09 


4.21 


17.22 


60,000 


94,300 


I 


103416 


42 


2.30 


4.10 


4.10 


16.81 


91,500 


103,100 


( 


103426 


68 


2.53 


4.16 


4.26 


17.72 


63,000 


77,300 


t 


103436 


68 


2.50 


4.12 


4.32 


17.80 


66,000 


84,800 ^ 


103446 


74 


2.56 


3.98 


4.20 


16. 72 


54,300 


95,300 ! 


103456 


74 


2.52 


3.99 


4.22 


16.84 


37,500 


98.500 . 


103466 


80 


2.66 


4.26 


4.32 


18.40 


11,000 


49,400 1 ' 


103476 


80 


2.65 


4.25 


4.29 


18.23 


51,000 


63,400 5 
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e following data were furnished .by the Engineer Commissioner, 
ict of Columbia. 

icks of the same kind and manufacture are tabulated in groups, 
ated from the others by an intervening space. 



If 


Kind. 


Method of manufacture. 


■ ( :olor. 


Water 
absorbed 

in 24 
hours by 

weight. 


| 


Paving . . . 
do.... 


Machine; stiff mud; re-pressed; end cut... 
do 


Medium red 


Percent. 
13.8 
13.7 
14.1 
13.1 
14.0 
10.1 

11.1 
9.6 
14.1 
10. ft 
11.0 
10.9 

7.1 
8.6 
9.1 

11.7 
8.9 

11.3 

5.3 

5.9 
6.2 

0.5 
0.3 
0.18 

13.3 
10.6 
7.9 

9.5 


? 


do 


ft 


do.... 


do 


do 


I 


do.... 


do 


do 


■> 


do.... 


do 


do 


) 


do.... 


do 


do 


1 


do.... 


do 


do 


3 


do.... 


do 


do 


i) 


do.... 


do 


do 


1 


do.... 


do 


do 


| 


do 


do 


do 


? 


do.... 


do 


do 


* 


do.... 

do.... 


Machine; stiff mud; side cut ".... 


Darker than average. 
Medium red 


t 


do 




do.... 


do 


do 


1 


do.... 


do 


do 


7 


do.... 


do 


do 


* 


do.... 


do 


do 


} 


Building . 
do 


Machine; semidry 


Buff, with light and 

dark brown specks. 

do 


) 


do 


I 


do 


do 


do 


?! 


do.... 

do.... 


Machine; stiff mud; side cut 


Drab (no speckles) . . . 
do 


* 


do 


I 


do.... 


do 


do -. 


■> 


do.... 


do 


Medium red 


^ 










do.... 


do 


do 


* 


do.... 

do.... 

.. ..do 


Machine; semidry; re-pressed 


do 


i 




do 


7.4 


> 


do 


do 


6.3 , 




. ...do 


do 


do 


. 1 
8.1 


1 








7.9 


\ 


....do 


do 


do 


8.5 


| 


do.... 

do.... 

do.... 

.do .. 


Hand; soft mud 


do 


11.0 1 








10.4 




do 


do 


10.0 


7 


„o 


do 


77 1 


■i 








5.8 


> 


do 


do 


do 


6.4 
9.4 
6.3 
6.4 

10.0 

9.8 

10.9 
13.7 
9.6 

7.7 
7.6 
8.4 

9.1 

8.9 
8.4 

11.1 


» 


do.... 

....do 


do 


do 


I 


do 


do 








do 


5 


do.... 


do r... 


streaks and blotches. 
do 


5 


Sewer .... 
do 


do 

do 


do 


* 


do 


7 




do 


do 


\ 


do.... 

do 




do 


) 


do 


) 






do 


I 






do 


I 


do.. 


;;;;!do.!. # . 


do 


j 








1 


do.... 


Machine: semidry; re-pressed 


Medium red 







I 
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No. of 
brick. 


Kind. 

Sewer 

do.... 

Vitrified 
sewer. 

do.... 

do.... 

do.... 

do.... 

do.... 

Common .. 

do.... 

do.... 

do.... 

do.... 

do.... 

8ewer .... 

do.... 

do.... 


Method of manufacture. 


Color. 
Medium red 


w 

Aba 

ii 
boo 
we 


66 
66 

67 

68 
69 

60 
61 
62 

63 
64 
66 
66 
67 
68 

69 
70 
71 
72 
73 
74 

76 
76 

77 
78 
79 
80 

81 

82 
83 


Machine: semidry; re-preased 

do 


Per 
1 


do 


1 


Machfhe 


Light brown, dark 

speckles. 
do 




do 


( 


do 

do 

do 

do 

Machine; soft mud 


do 


( 


Buff 


1 


do 




do 


1 


Medium red 


< 


do 

do 

do 

do 


do 


c 


do 


If 


do 

do 


11 


do 

Machine; semidry; re-pressed 

do 

do 


do 

do 

do 

do 

do 

do 

do 

do 

do ! 

do ! 

do..: 

do ! 

Lighter than average. 

1 Reddish brown on 
\ exterior and cherry 
| red inside. 


K 

11 
U 


do.... 


do 


10 


do 


do 


9 


do.... 


do 




do.... 


do 


9 


do.... 


do 


9 


do 


do... 


11 


do.... 


do 


10 


do.... 


do 


13 


do.... 


do 


u 


do.... 

do.... 


Machine; stiff mud; side cut 

do 


f t 


do.... 


do 


7 
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CEMENT. 

jstigative work has been conducted with different brands of 

te under the following heads: 

tnical analyses of composition of the material and cement rock. 

sness of grinding. 

iific gravity. 

irmination of water and carbon dioxide in the material after 

ion. 

> of setting. 

perature acquired during setting. 

irded sets. 

ivior during mixing of material with and withouta fct restrainer. r> 

3rption of water by grout mixtures and compressive tests. 

> in weight of grouts set in air. 

erial which set in air at different temperatures, 
ngth after exposure to higher temperatures. 
s on tensile and compressive strength, 
following brands were used in these tests: 



Brand. 


Class. 


Location of works. 


& 


Portland 


Easton, Pa. 
Northampton , Pa. 
West Coplay, Pa. 
Siegfried, Pa. 
Akron. N. Y. 
Cementon, Pa. 
Germany. 

Do. 
Belgium. 
Chicago, 111. 
New York. 

Do. 
Akron, N. Y. 
Mankato, Minn. 
Siegfried, Pa. 
Rosendale, N. Y. 
Mankato, Minn. 
Whiteport, N. Y. 
Bin ne water, N. Y. 
Akron, N. Y. 




do 


f h 


do 




do 


i king 


do 


ehall 


do 




do 


erhoff 


do 


n 


do 




Slag 


Kiral 


Portland and sand composite 




Portland and limestone composite 

Natural 


a star 


n 


do 


eville Improved 


do ; 


aan 


do 


ato 


do 


rk and Rosendale . . . 


do 


n 


do - 


sk 


do 


aac 


do 
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CEMENT. 
CHEMICAL ANALYSES OF CEMENTS. 




Class. 



Silica. 



Alpha Portland 

Atlas do 

Krause do 

Lehigh do 

Star, earlier man- do 

ufacture. 

Star, with plaster do 

Star, without do 

plaster. 

Storm King do 

Whitehall do 

Alsen do 

Dyckerhoff do 

Germania j do 

Josson do 

Steel Slag 

Cathedral Portland com 

posite. 

Silica 

Akron Star 

Austin 

Bonneville Im- 
proved. 

Hoffman 

Mankato 

Newark and Ros 
endale. 

Norton do 

Obelisk do 

Potomac do 



do 

Natural 

....do 

....do 



....do 

....do 

....do 



20.60 
18.32 
20.76 

23.84 
22.00 

22.00 
22.45 

22.94 
20.30 
20.42 
20.04 
22.54 
22.92 
30.98 
57.76 

23.10 
20.40 
19.02 
30.40 

25.00 
27.70 
28.71 

26.66 
23.70 
32.00 



Oxide 

of 
iron. 



2.91 
3.36 
1.76 
1.30 
2.76 



Alum- 
ina. 



11.20 
11.22 
6.68 
8.12 
9.67 



2.50 


9.00 


2.53 


9.27 


2.90 


6.30 


2.95 


10.87 


2.10 


11.00 


3.95 


7.48 


2.68 


7.92 


2.46 


7.98 


Trace. 


14.82 


.98 


3.60 


.92 


4.74 


2.56 


6.22 


1.24 


8.96 


2.60 


10.36 


2.27 


8.93 


1.86 


7.06 


3.60 


5.88 


3.02 


11.48 


3.30 


16.70 


2.70 


8.79 



Lime. 



59.00 
60.00 
62.00 
61.58 
57.00 

59.90 
60.27 

48.74 
62.15 
67.50 
63.02 
62.36 
63.39 
43.00 
34.13 

41.77 
40.64 
41.18 
62.12 

39.30 
37.00 
27.00 



37.00 
33.89 



Mag 
nesia. ' 



Ox- I 
ides of 
sodi- 
um | 
• and I 
I potas- 
sium. 



Sul- I Mai 
phur ga- 

tri- I noo 
oxide, oxid 



i 



3.25 
3.78 
4.63 
2.48 
3.42 

3.50 
3.59 


'.'.'.'.'.'.'. 



1.40 , 

1.40; 

1.21 I 
1.60, 
2.07 I 

1.98 
.60 



30.00 ! 
I 
16.41 
15.30 
18.10 



0.3 



2.83 
1.10 
2.26 , 
1.62 , 



20.72 
2.51 
2.53 
1.23 
1.15 

Trace 1.28 

4.16 3.44 

1.04 1.00 

9.85 ! .66 

25.80 2.91 

26.58 1.27 

.21 1.24 

16.18 I 4.26 I 1.40 
22.63 1.23 



.30 

1.35 
1.98 
1.31 



CHEMICAL ANALYSES OF CEMENT ROCK. 



Description. 


Silica. 

23.20 

1.08 

22.69 


1 
0xi . de , Alu- 
iron. mina ' 


Cement rock, used by Bonneville Port- 
land Cement Co 


2.00 | 6.52 


Limestone, used by Bonneville Port- 
land Cement Co 


.27| 


Dark cement rock, used by Newark 
and Rosendale Lime and Cement Co. 


3.28 5.82 




FINENESS OF GRINDING. 

The fineness of the cements was determined by the usual met 
sifting and by means of a winnowing device. The sieves em] 
included an ordinary nest of laboratory sieves, tine wire cloth, ai 
bolting cloth; also a special brass wire cloth sieve, electropla 
reduce the size of the meshes. The number of meshes per squai 
and their sizes are shown in the following table: 
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Meshes. 



Description. 



Nnmberof. ^.X" 



Maximum. Minimum. 



a 40 
a 60 
a 80 
a 100 
98x100 
112 X 118 
156 x 170 
| 188 x 198 

Ingcloth, No.20 174x182 

s wire, electroplated 



iratory nest. 



s wire . 



'I 



al.600 
a 8, 600 
a 6, 400 
a 10, 000 
9,800 
13,216 
26,350 
37,224 
31,668 



Inch. 
.0162 
.0148 
.0090 
.0079 
.0058 
.0051 
.0037 
.0031 
.0027 

b. 0020 



Inch. 
.0132 
.0078 
.0067 
.0056 
0067 
.0050 
.0034 
.0028 
.0025 



"Nominal. 



b About. 



188 x 198 brass wire cloth and the No. 20 bolting cloth were 
ommercially rated as No. 200 sieves. The openings in the bolt- 
>th were smaller than those of the wire sieve, notwithstanding 
wer number of meshes per square inch, due to the difference in 
imeter of the wire and the size of the silk threads, modified by 
inner in which the bolting cloth is woven to maintain meshes of 
m size throughout the fabric. In order to obtain a finer sieve a 
wire cloth was electroplated, increasing the size of the wires and 
ishing the openings. In this manner meshes were obtained which 
red about .002 and less in diameter. It was very slow work 
the plated sieve and the practical limit of fineness is found in the 
) bolting cloth. Finer material was separated by the use of a 
wing device in which an air blast was directed against the cement 
? ell from the No. 20 bolting cloth, collecting the material which 
1 in a trough at different distances from the sieve. The sieve was 
ed to a clapper which was adjusted in front of a toothed wheel, 
x>n rotating the latter a very energetic shaking took place. The 
xiniate sizes of the coarser grains thus sortied, measured by 

of a microscope, using polished sections of tensile briquettes, 
ven below: 



Grade. 



Diameter of grains. 



Maximum.' Average. 



Inch. ! Inch. 

0025 .0013 

iBdA 00*21 ' .0010 

0017 .0008 

id D 1 .0013 i .0004 

' .0008 .0002 



er grains were carried down with the coarser parts in each grade, 
iring ".0001 and less in diameter. The largest part of the win- 
1 material was collected in grades O, i A, ana A, which comprised 
r cent of that which passed through the sieve, 6 per cent was in 
B, less than 2 per cent in grade C, and less than 1 per cent each 
rod E. The separation into different sized grains was generally 
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more efficiently accomplished with the Portlands than with the na 
cements. With the latter class there was a greater tendency i 
finer particles to adhere # to the coarser grains and to be carried 
with them. 

The relative proportions of grains of different sizes found 
sifting were as ibllows: 



Brand. 

• 


Clam. 


>.0O58 


Size of grain. 
.0050 .0034 | .0027 


<.< 


Atlas 


Portland 


Percent. 
11.2 
12.9 
19.3 
2.8 
14.1 
33.6 
12.5 


1 1 

Per cent. Per cetit. Per cent. 
3.8 9.1 6.6 
4.7 10.4 11.4 
5.7 7.9 I 8.2 

i 9.1 


t 


Star 


do 


f 


Alsen 

Steel 

HofTman 

Mankato 

Norton 


do 


.1 


Slag 


,H 


Natural 


1.9 ! 6.4 1 12.5 
1 1 28.8 


f 


do 


4 


do 


1 17.5 






i ; 





Chemical analyses were made on sifted and winnowed mat 
Some earlier analyses showed differences in the composition o 

§ rains of different sizes from one brand of cement then exam 
ubsequently there were 67 complete analyses made on different 
grains from seven brands, the results of which showed substam 
the same composition which was found in the material taken f roi 
barrels. In this series of determinations 5 Portland cements 
used. 1 slag cement, and 1 natural cement. 

SPECIFIC GRAVITY. 

The specific gravity determinations of loose material were 
with a Schumann volumeter, in which the displacement of a qua 
of liquid shows the volume of the cement, benzine being the 1 
used. The specific gravity of hyd rated material in the cake was c 
mined by means of a chemical balance, weighing the material i 
and in water. Account was taken of the water absorbed whei 
cement was immersed, thus making the necessary correction for v 
The results on the loose material taken from the barrels were as fol 



Brand. 


Class. 


Specific 
gravity. 


Remarks. 


Alpha 


Portland 


3.11 
3.09 
3.10 
3.1*2 
3.13 

3.07 
3.13 
3.08 
3.11 
3.04 
2.74 
2.83 




Atlas 


do 




Star 


do 


Earlier lot. 


Storm King 


do 

do 


With plaster, 38 davs after grindii 
Without plaster, 88 days after grin 
ing. 


do 


Whitehall 


do 


14 days after grinding. 


Alsen 


do 


Dyckerhoff 


do 




Josson 


do 




Steel 


Slog 




Cathedral 


Portland— sand 
composite. 

Portland — lime- 
stone composite. 

Natural 




Silica 


2.87 


Austin 


3. 15 


Bonneville Improved . . . 


do 


2.85 
3.0ti 
2.93 
3.06 
3.03 
3.12 
2.94 




HofTman 


do 




Mankato 


do 




Newark and Rosendale . 


do 


12 days after grinding. 


Norton 


do 


Obelisk 


do 




Potomac 


do 
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e specific gravity of loose material which was spread out in layers 
h tnick and exposed to the air in a dry, cool storehouse, was found 
own in the next table. 



Brand. 


Class. 


Specific 
gravity. 


Remarks. 


tr, with plaster 


Portland 


8.09 
8.08 
3.06 
3.04 
3.09 
3.09 
3.03 
3.04 
2.82 
2.75 


After 14 days' exposure to the air. 
After 28 days' exposure to the air. 
After 14 days' exposure to the air. 
After 28 days' exposure to the air. 
After 14 days' exposure to the air. 
After 28 days' exposure to the air. 
After 14 days' exposure to the air. 
After 28 days' exposure to the air. 
From a barrel about 10 years' old. 
Do. 


do 


r, without plaster .... 


do 


litehall 


do 

do 


wark and Rosendale . 


do 

Natural 


rton 


do 

do 


t known 


do 







ter heating the material to 
as follows: 



110° C. and to redness the results 



SPECIFIC GRAVITY AND LOSS IN WEIGHT CPON HEATING. 





Specific gravity. 


Loss in weight. 


Remarks. 


Brand. 


Original 
condi- 
tion. 


After 
heating 
toll0°C. 

3.13 

3.09 
3.07 
3.15 

3.09 
3.04 


After 
heating 
to red- 
ness. 


Upon 
Unon "eating 

to 110=8.' «g; 

110° c. 

1 


tr.with plaster.. 

ir, without plas- 
er. 

ftitehaii 


3.12 

3.09 
3.08 
3.13 

3.06 
3.04 
3.13 
3.09 


3.15 

3.18 
3.16 
3.17 

3.18 
3.15 
3.15 
3.19 
3.23 


Per cent. 
0.14 

0.19 
0. 52 
0.20 

0.22 
0.45 


Per cent. 
0.61 

2.11 
2.06 
0.80 

1.96 
1.74 
0.59 
1.85 
2.25 


Fresh material from 

barrel. 
Exposed toair 14 days. 
Exposed toair28day8. 
Fresh material from 

barrel. 
Exposed to air 14 days. 
Exposed to ai r 28 day s. 
Fresh material. 
Exposed toair 14 days. 
Ex Dosed to air 28 da vs. 




3.08 
3.09 
2.84 
2.89 


0.30 


thedral 


2.83 
2.87 
3.06 


2.91 


6. is 


2. 53 From barrel. 
22.24 I Do. 

4.58 | Do. 

6.86 , Exposed to air 14 days. 
7.20 | Exposed to air 28 days, 
a 9. 10 1 About 10 years old. 
« 10. 60 Do. 


lea 


3.00 
3.16 

3.15 
S.14 


0.13 
0. 

.20 


wark and Ro- 


tendale. 

►rton 


3.03 


8.04 
8.0i 


2.82 




3.03 
3.07 




iknown ' 2.75 




















« Total loss in heating from atmospheric temperature. 

om the above it appears that drying at 110° C. does not materially 
ge the specific gravity of the material, but heating to redness 
►res the cement to its primitive value as it came from the barrel, 
lised it above the value found in the first determination. The 
8 in weight upon heating are shown in the above table, and it will 
ien that the most marked changes in specific gravity are accom- 
ed by corresponding losses in weight. The large loss in weight 
i heating the Silica cement to redness is attributed to the presence 
rushed limestone, which the manufacturers state formed 60 per 
of this product. 

^terminations were made on material which had been mixed with 
r, set different intervals in air or in water, and reground to pass 
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a No. 40 sieve. The following table shows results of this kind, id 
ing also a statement of the losses in weights: 

SPECIFIC GRAVITY DETERMINATIONS ON MATERIAL WHICH HAD BEEN MIXED 
WATER AND THEN REG HOUND. 



Brand. 



Specific gravity. 



Original 
condi- 
tion. 



! 

Star, with plaster..'. 



I 



Star, without plas- 
ter. 



Whitehall . 



Newark and Ro- 
sendale. 



2.55 
2.35 
2.25 

2.27 



After 
heating 
to 110° C. 



2.47 



27 



After 
heating 

to 
redness. 



2.29 

2.80 

2.87 
2.65 
2.86 



3.21 

3.17 
3.14 
3.14 
3.17 

3.18 
3.14 
3.14 
8.20 
3.22 
3.23 
3.23 
3.21 
3.18 
3.21 

3.20 



8.16 
3.14 
3.18 



Loss in weight. 




Upon 


Upon 
heating 


Remark*. 


heating 
to 110° C. 


to red- 




ness from 






110° C. 




Per cent. 


Percent. 




10.21 


11.10 


Set 1 day in air. 6 c 
in water. 


6.76 


8.43 


Set 7 days in air. 


9.20 


11.92 


Set 28 days in wat 


4.92 


8.14 


Set 28 days in air. 
Set 1 day in air, 6 d 


14.33 


12.35 






in water. 


7.89 


9.65 


Set 7 days in air- 


12.83 


13.20 


Set 28 days in wat 


• 4.52 


10.60 


Set 28 days in air. 




11.88 


Set 7 days in wat* 
Set 9 days in air. 


4.68 


8.40 




13.45 
8.90 


Set 28 davs in wai 




Set 28 days in air. 
Set 24 hours in air 


8.71 


8.47 


9.10 


11.34 


4 hours retarded. 


12.57 


11.79 


24 hours re-1 »„_-_. 


12.32 


15.53 


taMed. [*«*£ 

146 hoursL™ 

retarded.] tem ** 




10.65 


Set 7 days In wate 
Set 7 days in air. 


2.53 


10.21 



15. 01 • Set 28 days in wml 
11.35 Set 28 days in air. 



The number of hours retarded in the column of remarks opi 
the last three samples of Whitehall cement refers to the inter 
time after first mixing with water before the material was pui 
cubical molds. The cement was reeround and retempered with 
in the last two. When 30 days old compression tests were mi 
the cubes, fragments of which were again ground and the deter 
tions as above followed on specific gravity and losses in weight c 
heating. 

Results on reground material from tensile briquettes, those i 
set in air and those which set in water, are found in the tables i 
come next, to which is added a table showing the comparative \ 
thus obtained. 
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ECIFIC GRAVITY DETERMINATIONS ON REGROUND MATERIAL FROM TENSILE 
BRIQUETTES, WHICH WERE SET IN AIR. 



Brand. 



Specific gravity. 



Loss in weight. 



Original 
condi- 
tion. 



>ha 

as 

r 

nil King 

en 

ckerhoff 

el 

nneville Im- 

roved 

ffman 

rton 



Aft „ After 
heatfne i neatin « 
i ness. 



2.67 
2.66 
2.61 
2.78 
2.60 
2.72 
2.42 

2.60 
2.75 
2.69 



Upon 
heating 



Upon 
heating 
tored- 



tollO°C. nesB,from 
, 110° C. 







Per cent. 


Percent. 


2.70 


3.11 


3.8 


6.9 


2.68 


3.17 


4.4 


6.9 


2.71 


3.14 


3.8 


7.3 


2.87 


3.15 


2.8 


6.5 


2.63 


3.10 


4.0 


7.7 


2.75 


3.13 


2.9 


6.5 


2.51 


2.98 


2.9 


6.7 


2.61 


8.05 


2.6 


. •18.0 


2.77 


3.13 


5.8 


4.5 


2.80 


8.11 


2.1 


9.6 



Remarks. 



ECIFIC GRAVITY DETERMINATIONS ON REGROUND MATERIAL FROM TENSILE 
BRIQUETTES, WHICH WERE SET IN WATER. 



Brand. 



Specific gravity. 



Original ' After 
condi- heating 
tion. to 110° C. 




After 
heating 
to red- 
ness. 



3.06 
8.09 
3.17 
3.06 
3.14 
2.94 

3.00 
3.10 
3.13 



Loss in weight. 



1 Upon 
Upon I heating 
heating to red- 
toll0°C. new, from 
110° C. 



cent. 


Percent. 


5.5 


8.2 


6.5 


5.9 


4.8 


8.0 


3.1 


7.8 


4.9 


8.9 


4.0 


6.9 


5.1 


7.4 


3.5 


12.0 


3.3 


11.8 


3.8 


11.8 



Remarks. 



PRISON OF SPECIFIC GRAVITY DETERMINATIONS ON REGROUND MATERIAL FROM 
TENSILE BRIQUETTES, SET IN AIR AND SET IN WATER. 





Specific gravity. 


Excess of 
specimen 
set in air. 


Specific 
gravity, 
original 
material 
from 
barrel. 


Brand. 


Set in air. 


Set in 
water. 


pha 


2.67 
2.66 
2.61 
2.78 
2.60 
2.72 
2.42 
2.60 
2.76 
2.69 
2.75 


2.52 
2.55 
2.58 
2.69 
2.49 
2.68 
2.40 
2.60 
2.62 
2.58 
2.76 


0.16 
.11 
.03 
.09 
.11 
.04 
.02 

0. 
.18 
.09 
-.01 


3.11 
3.09 
3.10 
8.07 
8.08 
3.11 
2.74 
2.85 
3.06 
3.03 
3.12 


las :::::;::::::::::;;:.:::::::::;:::::::. 


ir 


>rmKing 


sen 


ckerhoff 


Jel 


nneville Improved 


>ffman . 


nton 


Hilisk 




Means of determinations 


2.66 


2.59 


.07 


3.08 
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^terminations of the carbon dioxide driven off and water, taken 
ifference, upon heating this material to redness from 110° C. gave 
olio wing results: 





Loss on heating to redness. Material set in air at temperatures of— 


Brand. 


70° F. 




36° F. 






0°F. 






Total. 


H,0. 

Perct. 
1.68 
3.23 
2.66 
3.W 
1.76 
4.12 
3.04 
2.16 
2.48 


CO*. 


Total. 


H,0. 


COf 


Total. 


H,0. 


CO.. 


\T 


Perct. 
8.68 
9.96 
8.96 
10.03 
7.84 
16.10 
11.04 
10.00 
8.08 


Perct. 
7.00 
6.73 
6.30 
6.09 
6.08 

11.98 
8.00 
7.84 
5.60 


Perct. 
9.92 
11.48 
10.56 


Perct. 
5.02 
7.68 
6.% 


Perct. 
4.90 
3.80 
4.60 


Perct. 
7.12 
7.08 
5.38 
7.92 
4.92 

13.60 
9.12 
9.08 
5.92 


Perct. 
3.62 
3.88 
2.55 
4.82 
1.92 
6.70 
5.35 
5.18 
3.32 


Perct. 
3.60 
8.20 
2.83 
3.10 
3.00 
6.90 
3.77 
3.90 
2.60 


sen 


sson 


-el 


wtin 


10.12 
15.96 
11.40 
12.36 
8.96 


4.12 
5.96 
3.40 
4.86 
3.36 


6.00 
10.00 
8.00 
8.00 
5.60 


inneville Improved 
)ffman 


>rton 


>elisk 




Means, omitting 
the Steel ce- 
ment 


10.08 


2.64 


7.44 


11. 35 


4.98 


6.36 


7.78 


4.06 


3.73 





ie original amount of water, by weight, used in mixing the above 
rial and the ages of the samples when heated were as follows: 





Material set in air at temperatures of— 


Brand. 


70° F. 


86° F. 


0°F. 




Water. 


Age. 


Water. 


Age. 


Water. I Age. 


*r 


Percent. 
23.4 
28.2 
26.0 
84.4 
37.1 
85.9 
35.5 
87.9 
36.2 


Day$. 
60 
48 
42 
41 
67 
44 
58 
46 
58 


Percent. 
26.7 
28.2 
26.0 


Days. 
78 
43 
42 


Percent. 
23.4 
28.2 
27.3 
36.2 
86.7 
38.6 
36.7 
88.0 
38.6 


Days. 
60 
63 
56 
66 
68 
62 
65 
81 
62 


sen 




Bel 


istin 


37.1 
36.9 
36.5 
38.2 
36.2 


57 
44 
58 
79 
53 


inneville Improved 


>ffman 


>rton 


>elisk 





^terminations made on several brands in which different percent- 
of water were used, ranging from 5 to 40 per cent by weight, are 
d in the next table. The results show that a small quantity of 
r is adequate to bring about a decided reduction in specific gravity, 
ing a reduction not greatly modified when larger quantities of 
r were used. 

H. Doc. 508 31 
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SPECIFIC GRAVITY DETERMINATIONS ON REGROUND MATERIAL, 3 DAYS J 
MIXING WITH DIFFERENT PERCENTAGES OF WATER. 

[Dried at 110° C. before making determinations.] 



Brand. 


Specific gravity. Material mixed with percental 
water of— 


5 per 
cent. 


10 per 
cent. 


15 per 20 per 1 SO per 1 
cent. , cent. cent. ' 


Alpha 






2.09 


2.56 L 
2.75 .. 


Dyckerhoff 


2.94 


2.88 


2.82 


Steel 


2.56 


2.47 


Bonneville Improved 


2.69 
2.83 


2.73 
2.80 


2.73 2.75 
2.77 2.77 




Man k a to *. . , 









Determinations were made on the coarser and finer parts of tt 
cement, using material taken from the barrel which was gra 
sifting, repeating the determinations on the same grades after 
to redness. The results given below show in the two Portland ( 
lowest values in specific gravity for the grains finer than ".002 
eter in the original condition as taken from the barrel. In the 
cement examined a difference is seen between the grains coars 
".0058 diameter and the finer parts. After heating, these diff 
are less, while each grade displays a higher value. A more c 
uous feature is the relative loss in weight of the different samp 
is seen that the loss with the finer material is twice or more tin 
of the grains ".0027 diameter and coarser. 

SPECIFIC GRAVITY DETERMINATI6NS ON MATERIAL OF DIFFERENT SIZED G 
ORIGINAL CONDITION AND AFTER HEATING TO REDNESS. 



Brand. 


Sise of 
grain. 


Specific gravity. 


Loss in 




Original 
condi- 
tion. 


After 
heating 
10 red- 
ness. 


weight 
on heat- 
ing to 
redness. 


Rema 


Star 

Alsen 


Itich. 

>.0058 

.0050 

.0034 

.0027 

<.0027 

>.0058 

.0050 

.0084 

.0027 

<.0027 

>.0058 

.0027 

<.0027 


3.09 


3.10 
3.14 
3.15 
3.15 
3.10 
3.11 
3.14 
3.15 
3.M 
3.12 


Percent 
0.9 
1.0 
0.9 
1.0 
2.0 
0.7 
0.7 
0.7 
0.8 
2.2 
1.1 
1.4 
2.8 




3.12 
3.12 
8.04 
8.07 
3.12 
3.08 
8.09 
2.99 
3.08 
3.00 
8.02 




Hoffman 



















Material of different sized grains of the grades shbwn in 
table was mixed with water and the specific gravity determi 
minutes after mixing, and later after naving Been mixed 5 da 
was then heated to redness, the loss in weight ascertained, and 
gravity again determined. The material from two of the brai 
again mixed with water and its specific gravity determined 
later. These results agree with the examination of the loose n 
of the preceding table in respect to the greater changes in the 
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for the finer parts of the cements in the case of the Portlands. With 
the natural cement in the hydrated state the coarse grains showed the 
lowest specific gravity in two determinations. The tendency of the 
coarse grains or this class of cement to retain considerable of the finer 
material on their surface prevented the more complete grading which 
was accomplished with the Portlands. 

SPECIFIC GRAVITY DETERMINATIONS ON MATERIAL OF DIFFERENT SIZED GRAINS IN 
THE ORIGINAL CONDITION FROM THE BARREL, GRADED BY SIFTING, AND ON 
REGROUND MATERIAL AFTER MIXING WITH WATER. 

[Reground material was dried off at 110° C. before making the determinations.] 



1 

i 


Size of 
grain. 


Specific gravity. 


Loss in 
weight 
on heat- 
ing to 
redness 
from 
110° c. 

Per ctnt. 
5.0 
6.0 
6.4 
6.4 

13.0 
3.0 
2.8 
3.2 
3.8 

11.8 
9.0 
8.9 
9.8 


Specific 
gravity 
after re- 
mixed 5 
days ad- 
ditional. 


Brand. 


Original 
condi- 
tion. 


Mixed 30 
minutes. 


Mixed 5 
days. 


After 
heating 
to red- 
ness. 


i 

Star 


Inch. 

>.0058 

.0050 

.0034 

.0027 

<.0027 

>.005S 

.0050 

.0034 

.0027 

<.0O27 

>.0058 

.0027 

<.0O27 


3.09 


3.04 
3.04 
3.10 
3.06 
2.72 
3.02 
3.08 
3.05 
3.05 
2.83 
2.73 
2.96 
2.86 


2.94 
2.94 
2.90 
2. 89 
2.68 
2.92 
2.97 
2.93 
2.89 
2.37 
2.75 
2.92 
2.82 


3.09 
3.14 
3.11 
3.09 
3.04 
3.09 
3.05 
3.00 
3.09 
2.99 
3.10 
3.17 
3.12 


2.88 
2.87 
2. 82 
2.79 
2.61 


1 


1 

1 Alsen 


3. 12 
3.12 
3.04 
3.07 
3.12 
3.08 
3.09 
2.99 
3.08 
3.00 
3.02 










| 




i 




I Hoffman 


2.62 
2.67 
2.64 





The incompleteness of the change in specific gravity in the early 
stages after mixing, shown in the preceding table, is further illustrated 
in the following tests made with different sifted grades of another 
cement, which was treated by heating in water, at the temperature of 
100° C. for periods of 1, 6, and 24 hours, then dried to a constant 
weight of 110° C, and the specific gravity determinations then made: 





Size of grain. 




Specific 


gravity. 


Brand. 


Before 
hydration. 

3.12 
3. 15 

3. 07 

;;. n 


After heating in water— 




1 hour. 


6 hours. ( 24 hours. 


Whitehall 


From the barrel 


1 




>.0058inch 


3.01 2.91 1 2. 83 




.0027 to .0058 inch 

•; .0027 inch 


2. 81 

3. 07 


2.44 1 2.35 

2. SI 2. 55 
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There were determinations on the reground material of some tensile 
briquettes, made from cement graded by the winnowing device. These 
briquettes were set in air and tested when 34 or 35 days old. An 
additional period of 2 years {) months elapsed after the time of the 
tensile tests, during which interval the fractured ends remained in air. 

MATERIAL FROM TENSILE BRIQUETTES OF DIFFERENT GRADES OF FINENESS, WHICH 
SET IN AIR 2 YEARS 10 MONTHS. 



Brand. Grade. 



Atlas. 



A 
B 

C 
D 
A 
B 
(' 
A 
B 



Water 
used in 
the bri- 
quette*. 



Per mil. 
30 
30 
;>>o 
30 

25 



20 
DO 



Specific gravity. 



Tensile 
strength 
when 34 

or 35 
davs old. 



Lb*, per 

tej. inch. 

360 

•242 

242 

312 

2y.s 
537 

352 



Origi- 
ntil. 



After After 

heating heating 

to 110° | tu red 

C. I ne-s. 



2. r»9 
2. (Hi 
2. 57 
2. 56 
2. 60 
2.61 
2. t>0 
2. 66 
2. 69 



3. 


23 
23 


3. 
3. 


P.* 
24 


3. 


10 


3. 
3. 


23 


3. 


~i\ 




~" 



Loss in weight on heating— 



From 110° C. to rednejN. 



Total. 



Per ct. 
3. 42 
3. :t5 
3. 50 I 
3.06 
3. 05 
3. 27 
3.12 | 
2. 9*2 I 
2. 0M 



H*0. ! CO- 



m 

63 
44 

25 

36. I 
82 

50 ! 
♦50 , 



4.56 
4.00 
4.83 
5.24 
5.44 
4.60 
5.62 
4.33 
4.02 



12.21 
12. St> 
12. N) 
11.20 
9.81 
10.76 
10.20 
9.17 
9.5$ 



The four determinations which are next given were from briquettes 
made of different sifted grades of a Portland cement. The briquettes 
were tested when 7 days old, developing at the time the tensile 
strengths shown in the table below, after which the fractured ends 
were placed in a case of drawers, where they have remained a period 
of two and one-half years. These and other samples of the same series 
in which the coarser grains of the cement were used have reached a state 
of partial or complete disintegration, two of the samples here reported 
upon having lost their identity, excepting they are known to have 
contained in their fabrication the coarser grains of the sifted material. 



Description. 



Tensile 
strength 



Specific gravity Loss in weight after heating— I 
after heating— \ 



Debris of unidentified briquette... 

Debris of a briquette made of ce- 
ment grains .0031 diameter, is 
per cent of water used 

From a partially disintegrated bri 
quette made of e.|ual parts of 
winnowed material grade A. and 
cement grain* ".0050 diameter, 
1"> per cent of water iwd 



/Av ,., r 
t»l. inr/i. 



To To 

110" C. redues 



.10 

. iy 



From 110° C. to redne** 



Total. HjO. 



J't r ct. 
0. 5'.* 



Per ct. 
3. £4 
4.60 


Percf. 
1.00 
1.42 


Ptr ct. 
l.*5 
8.27 


6.42 


1.76 


4.66 


7.S9 


2.23 


5.64 



Other fragments were retained from tensile briquettes of the same 
brand of cement as above, in which neat, unsifted material from the 
barrel was used, and also fragments from briquettes made of mortars 
composed of the material from the barrel with sand or granite dust in 
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different proportions, and these still remain intact with hardness due 
to their interval of aging apparently normal. 

Material from the outside and inside portions of a 2" cube, mixed 
with 25.8 per cent water, and set in the air eight months, gave the 
following results on the reground cement in the original condition 
f rom the cube and the same after heating to 110° C. and to redness: 



! 


^necifieeravitv 1 L°^ ^ weight 
. pecim gra\u>. | alter heflting _ 


Brand. Description. 


1 a ffnr 

Original After ! h ,, ' i To]1ft o From 
condi- | heating ,h a "!} g lo A 10 |110°<\to 
tion. to 110° C.I n es* redness. 

, 1 


1 
Storm King.. Material taken within ".10 

from the surface of the 

cube. 
1 Material taken below ".25 
1 from the surface of the 
' cube. 


2. 68 \ 2. 70 

1 
2. 6h ' 2. 74 


Per cent, i Per cent. 
3.17 3.65 14.57 

3.19 4.S7 j 8.22 



A fresh fracture of the above cube when treated with hydrochloric 
acid effervesced in that part which la\ r near the original surface. This 
behavior was restricted to a zone not exceeding ".10 in depth. There 
was a further examination of the same material when 11 months old, 
and determinations on reground sifted material of different-sized 
grains, also on material from a thin slab, measuring fV" thick by 2" 
wide by 6" long, which set in air nineteen weeks and was founa to 
contain 8.60 per cent of carbon dioxide. 







s r 


•ecific gravity. 


Brand. 


Description. 


Origina 
condi- 
tion. 


After 
heating 
tolio-r. 


i 

After 
heating 

from 
110° (Mo 
redness. 


Storm King .. 
Star 


Material taken from the in- 
side portions of 2" cubes. 

Grains ".0058 to ".016 diam- 
eter. 

Grains ".0027 to ".005s diam- 
eter. 

Grains ".0027 diameter 

Material from slab ,V x 2'' 
x 6". 


2.71 
2. 73 
•>77 
2. 70 


2. 70 


3. 23 

1 










2. H> 


3. 1M 



Loss in weight 
after heating — 



To 110 c 
C. 



From 
110°C. to 
redness. 



cent. I Prr cent. 
0. M 7. 07 

I 

•i 2i "'""ii'jti* 
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The specific gravities of cements which were treated in considenbfe 
quantities of water, hot and cold, appear in the next table. The 
cement was stirred at frequent intervals to prevent caking in the 
water. The temperature of the cold-water bath was the temperature 
of the room. The hot- water bath was about 95° C. After treatment 
and drying in the air the cement was broken up and reground, then 
dried at 110° C. and specific gravities determined. 



Brand. 


Claw. 


Condition 
of water. 


Specific gravity, after treatment in water for 
periods of— 


Half 
hour. 


16 hours. 


25 hours. 


2 days. 5d»ys 


Alpha 


Portland .. 

do 

do 


Hot 

Cold 

Hot 

Cold 

Hot 

Cold 

Hot 

Cold 

Hot 

Cold 

Hot 

Cold 


2.94 
2.97 
3.08 
3.06 
2.64 
2.66 
2.72 
2.83 
2.94 
3.02 
2.80 
2.84 


2.61 
2.81 
2.96 
2.95 
2.61 
2.62 
2.71 
2.80 
2.86 
2.98 
2.71 
2.85 


2.58 
2.72 
2.79 
2.87 
2.57 
2.59 
2.70 
2.78 
2.80 
2.97 
2.61 
2.84 


2.50 
2.56 
2.76 
2.84 
2.57 
2.65 
2.68 
2.69 
2.72 
2.96 
2.50 
2; 84 


?tf 


Dyckerhoff 


tee 


Steel 


do 

Slag 

do 

Natural ... 

do 

do 


2.53 


Bonneville Improved . 
Hoffman 


2.53 
IB 
2.8 

1C 


Mankato 


do 

do 

do 


Iff 

1M 



The results heretofore given refer to the loose material, either b 
the condition as taken from the original packages or hydrated mate- 
rial reground to a fine powder. 

The results which follow show specific gravities of the material in 
the cake after mixing with water and molding into cubes or briquettes 
These determinations were made by means of a chemical balance. 
weighing the material in air and in water. In order to make tk 
necessary correction for water absorbed when immersed, the specifc 
gravity was computed by dividing the dry weight of the material n 
air by the difference of its wet weight in air and weight when in water. 
The material was immersed in water four days before taking its *# 
weight in air and weight in water. 

The following table shows the specific gravity of halves of tens* 
briquettes, from samples which set in air and from those which set in 
water: 

MATERIAL IN THE CAKE. 



Brand. 


Class. 


Specific gnrity. bri- 
quettes wh ich set n- 


Air. 


Water. 


Alpha 


Portland 


2.23 
2.11 
1.74 
1.65 
1.79 
1.65 


2.9 


Dyckerhoff 


do 


Iff 


Steel 


Slag 


l.fl 


Bonneville Improved 


Natural 


L* 


Hoffman 


do 


1.17 


Mankato 


do 


L* 


Atlas (material from 12" cubes) 


Portland 


1.92 to £1' 
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In the following table are the results on material in the cake, set in 
air, which was exposed to different temperatures while setting. One- 
quarter of a 2" cube was used in each determination. 



Brand. 


Specific gravity and marks of identification, cubes which set 
in air at temperatures of— 


70° F. 


36° F. 


0°F. 


Specific 
gravity. 


Marks. 


Specific 
gravity. 


Marks. 


Specific 
gravity. 


Marks. 


Star 


2.181 
1.961 
1.978 
1.932 
1.705 
1.869 
1.605 
1.618 
1.579 
1.659 


Feb. 8 
Feb. 4 
Feb. 19 
Feb. 20 
Feb. 21 
Feb. 12 
Feb. 18 
Feb. 11 
Feb. 23 
Feb. 16 


2.233 
2.084 
2.093 
2.138 
1.797 
1.832 
1.793 
1.938 
1.790 
1.931 


Jan. 22 
Jan. 24 
Feb. 19 
Feb. 20 
Feb. 21 
Feb. 12 
Feb. 18 
Jan. 25 


2.190 
2.224 
2.036 
2. 012 
1.749 
1.940 
1.820 
1 908 


Feb. 8 
Jan. 28 
Feb. 6 
Feb. 15 
Feb. 13 
Feb. 6 
Feb. 7 
Fob n 


Storm King 


Alsen 


Josson 


Steel 


Au8tin 


Bonneville Improved 

Hoffman 


Norton 


Jan. 21 1.911 ' Jan. 19 
Feb. 16 1.884 1 Feb. 7 


Obelisk 


i 













The marks indicate the dates on which the cubes were made. Those 
of the same brand and date came from the same batch of mixed material. 

The results which next follow were obtained on material in the cake 
as described for the last table, but drying each sample before determin- 
ing its specific gravity by heating for three hours at the temperature 
of 110 : C. 



Specific gravity and marks of identifica- 
tion, cubes which set in air at tempera- 
tures of— 



Brand. 



Star 

Storm King 

Alsen 

Josson 

Steel 

Austin 

Bonneville Improved. 

Hoffman 

Norton 

Obelisk 



70° F. 




1 0°F. 


Specific 
gravity. 


Marks. 


! Specific 
1 gravity. 

1 


Marks. 


2.071 


Feb. 


8 


1 2. 003 


Feb. 8 


1. 953 


Feb. 


4 


1 1.912 


J»m. 28 


1>h; 


Feb. 


19 


1.875 


Feb. 6 


1.910 


Feb. 


20 


I 1. 750 


Feb. 13 


1.561 


Feb. 


21 


1.380 


Feb. 13 


1.564 


Feb. 


12 


1.53N 


Feb. 12 


l.:>77 


Feb. 


IS 


| 1.466 


Feb. 7 


1.606 


Feb. 


11 


1.505 


Feb. 11 


1.558 


Fel>. 


23 


1 1.512 


Jan. 19 


1.653 


Feb. 


16 


, 1.483 


Feb. 7 



In the next table are shown results obtained upon material in the 
cake which was mixed with large quantities of water. The inner por- 
tions of 2" and 4" cubes furnished the samples on which the determina- 
tions were made. These grout mixtures were allowed to remain in the 
mixing bed different periods of time until the water was absorbed by 
the cement and a pasty state acquired, when the material was placed in 
the molds. The column headed "Hours retarded" states the interval 
between the time of mixing and when the material was put into the 
molds. The specific gravity determinations were made when the cubes 
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were from 4 to 6 weeks old, the material having set in air during the 
interim. 




I Star, without plaster. . . 

I Star, with plaster 

Star, without plaster. . . 
Star, without plaster a . 



a These three mixtures were put into the molds while still thin grouts, the pasty state not bins* 
been acquired by them. 

The specific gravity of the cement rock used by the Bonneville 
Portland Cement Company in the state of the solid rock was 2.H. 
After grinding and sifting to a size <".0027 diameter of grain, tk 
value found was 2. 69. The ground material was burnt at a temperature 
of about 1,400° C. (2,550° F.), after which the specific gravity of tie 
loose powder was 2.98. 

The specific gravity of the limestone used by the above cement company in 

the state of the solid rock was * ^ 

After grinding to powder and sifting i* 9 

Fragments of the stone were burnt to the state of quicklime, ground and sifted, 

the specific gravity of which was 3 -* 

The same after hydration and drying at 110° C. was -*' 

Heating the slaked lime to redness, the specific gravity was restored to $■* 

The observed loss in weight on the last heating was per cent. . 2U 

DETERMINATION OF WATER AND CARBON DIOXIDE IN CEMENT AFlB 

HYDRATION. 

These determinations were carried along jointly with the^ specific 
gravity determinations, and some of the results have been incorpo- 
rated in the preceding tables. 



Brand. 


Description. 


Loss in heating from 110° <*• 
to redness. 




Total. 


HjO. COt 


Lehigh 


Fresh from barrel 


Percent. 


Percent. !*«< 


Whitehall 


do 


.65 
1.64 
8.90 

13.45 

11.26 

11.34 


;» .k 




Exposed to the air 14 days 


.90 .'A 


Reground material from briquette set in 

air 28 days. 
Reground material from briquette set in 

water 28 days. 
Reground material from briquette set in 

water 7 days. 
Reground material from a 6" cube, 4 

hours retarded, set in air 86 days. 


7.80 l-« 
10.31 *N 
10.00 *.* 

7.22 *•« 
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Brand. 



Description. 



Loss in heating from 110° C. 
to redness. 



Cathedral 

Silica 

Newark and Rosen- 
dale. 



Storm King . 



Reground material from a 4" cube, set in 
air 24 hours, reground and retempered, 
set in air 35 days. 

Fresh from barrel 

do 

do 



Exposed to the air 28 days 

Reground material from a briquette set 

in air 28 days. 
Reground material from a briquette set 

in water 28 days. 
Material from a 2" cube set in air 8 

months, taken within ".10 from the 

surface. 
From same cube as above, taken below 

".25 from the surface. 



Total. 



Per cent. 
14.79 



2.51 
'22.24 
4.74 

7.20 
11.26 

15. 10 

14.57 

8.22 



H 2 0. 



Per cent. 
10.37 



1.09 
3.24 
1.22 

2. 00 
4.46 

9.34 

5.88 

5.62 



CO... 



Per cent. 
4. 42 



1.42 
19.00 
3. 52 

5.14 
6.80 

5.76 

8.69 

2.60 



The material used in the determinations given in the next table was 
taken from a series on retarded sets, in which the cement was agitated 
at 2-hour intervals, and put into the molds at the times stated in the 
column headed ''Hours retarded. " The original quantity of water 
used in the mixing was 28.6 per cent, more water being added at inter- 
vals. Four-inch cubes were made and set in air 35 days. The material 
was then reground and the determinations made. 



Brand. 



Whitehall . 



Loss in heating — 



Hours I 
retarded.. 



From 110° C. to redness. 



To 
110° C. I 



Total. 



H..O. 



l*er cent. I Per rent. 
13. 77 
15.02 

16. 64 

17. Ik 
16. 51 
17.49 
16. 77 
17.70 



co 2 . 



s 


7.40 


12 


9.96 


16 


10.08 


20 


11.04 


24 


12. 80 


30 


14.48 


36 


15. 30 


40 


16.00 


48 


15.52 


56 


16.92 


04 


14. 0s 



Per cent. 


11.90 


11.37 


13. '22 


13.48 


13.17 


13. 79 


13.4-2 


14. 70 



Per c 



nt. 
1.87 
3. 05 
3.42 
3.70 
3.34 
3.70 
3.35 
3.00 



Additional determinations on loose material from the barrels were 
made about seven months subsequent to the determinations shown in 
preceding tables, with the following results: 



Brand. 



Loss on heating from atmos- 
pheric temperatures to 
redness. 



Total. 



Per rt nt. Per <v ut. J'> r rent. 

' Star, with plaster I 1.37 1.12 0.25 

| Whitehall 1.27 I .99 .28 

Austin 4.36 1.46 2.90 

Hoffman 5. 14 . 5<; I :.s 

Newark and Rosendale 7. 36 .17 7.19 
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Some thin slabs, measuring -fo" thickness, 2" wide, and 6" long, 
were prepared and set in air, having special reference to a determina- 
tion of the absorption of carbon dioxide. Twenty -five per cent of 
water was used on the mixing. Determinations were made with the 
material at different ages. . 



Brand. 


Age of sample. 


Loss on heating from atmos- 
pheric temperature to 
redness. 


Total. ' HaO. 


00* 


Star, with plaster 


1 day 


Per cent. Per cent. 


Per cod- 
1.90 




2 weeks 




%m 


4 weeks 




162 


19 weeks 




6.66 




i 





The following determinations were made for the purpose of ascer- 
taining the amount of carbon dioxide absorbed by the reground 
hydrated cement while drying in the open air at 110° C. This material 
was taken from the inside portions oi 2" cubes which were set in air. 
Two samples were taken from each of two brands of cement The 
first was brought at once to a red heat from atmospheric temperature: 
the second was dried at 110° C. , and then heated to redness. In this 
comparison the percentages are based upon the weight of the cement* 
after drying at 110° C. 



Brand. 


Age of 
cube. 


Loss on heating from atmos- 
pheric temperature to 
redness. 


Total. 


HsO. 


<XV 


Star < „ 


Months. 
3 
11 


Per cent 
12.22 
18.70 


PcrcenL 
11.36 
9.42 


Percent 


Storm King 


4.S 







Drying the material at 110° C. from the atmosphere, the losses in 
weights were: 

Star 3.78 per cent 

Storm King 5. 78 per cent 

and then heating to redness the losses were: 



Brand. 


Age of 
cube. 


Loss on heating from 110° C. 
to redness. 


Total. 


H,0. 


cxv 


Star 


Months. 
3 
11 


Percent. 
9.96 
8.70 


Per cent. 
8.83 
3.60 


L6S 


Storm King 


&.» 







The differences in the carbon dioxide of the two sets of determina- 
tions are seen to be, for the Star 0.76 per cent 

and for the Storm King 0.82 per cent 
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If the carbon dioxide displaces a certain amount of water in the 
conversion of the hydrate to the carbonate of lime, as represented in 
the equation — 

Ca(OH) 2 + CO, = CaC0 3 + H 8 

the equivalents in water for the differences above shown become 0.31 
per cent for the Star, and 0.33 per cent for the Storm King. 

Determinations were made on the changes in weight during aging, 
and upon the subsequent heating of a cake of cement, which was set 
in the air 36 days. Fifty grams of Whitehall cement were used mixed 
with 15 grams of water — that is, 30 per cent of the cement by weight, 
or in the mixture the percentage of water becomes 23.1 per cent. At 
the end of the above period of time the cake was ground to pass a 
No. 40 sieve, and the determinations then made. The following table 
shows the changes in weight during aging: 



Age. 



Days. 

1 
3 
5 
6 
8 
10 



Weight. 



Gram*. 
65.000 
62.560 
59.850 
59.070 
58.859 
58.220 
58.061 



Loss in 


1 
weight. i 


Total. 
Grams. 


Successive.! 


Grams. 


0. 


0. 


2.440 


2.440 1 


5.150 


2.710 | 


5.930 


.780 


6.141 


.211 1 


6.780 


.639 | 


6.939 


.159 



Loss in weight. 



Age. Weight. 



Total. Successive. 



Days. 
12 
14 
17 
20 
24 
33 
36 



Grams. 
57.996 
57.786 
57. 576 
57.524 
57.403 
57.319 
57. 207 



Grams. 
7.004 
7.214 
7. 424 
7.476 
7.597 
7. 681 
7.793 



Grams. 
.065 
.210 
.210 
. 052 
.121 
.084 
.112 



The loss in weight of the mixture during aging is shown to be 11.99 
per cent. Of the above material 30 grams were heated from atmos- 
pheric temperature to redness, showing a loss in weight of 3.836 
grams = 12.79 percent. Using about a gram in weight of the same 
material, a determination showed the total loss on heating to redness 
as before, 12. si per cent, of which 9.89 per cent was water and 2.92 
per cent carbon dioxide. 

THE TIME OF SETTINCi. 

The interval of time during which the cement is said to set was 
determined according to two methods, the Gillmore method and a 
German method. According to the former, two periods are noted, 
initial set, when the cement pat will sustain a needle T y diameter, 
loaded to weigh i pound, thus giving a pressure of 4f> pounds per 
square inch, and the time of tinal set, when it will sustain a needle ?\" 
diameter, loaded to weigh 1 pound = 733 pounds per square inch, each 
without indentation. 

In the latter method a needle ".0444 diameter is employed, loaded 
to weigh .t><>2 pounds, thus giving u pressure of 427 pounds per souare 
inch, which is used with a pat about 3". 15 diameter by l".f)7r> deep. 
* fc The moment at which the needle is no longer capable of completely 
penetrating the cement pat is considered the beginning of the time of 
setting. The time intervening between this and the moment when 
the needle no longer leaves an appreciable impression on the hardened 
pat is considered the time of setting." 

The results obtained according to these two methods are shown on 
the diagrams which follow. Different percentages of water were used 
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in the mixtures as indicated, and the modifying effects are seen in the 
results. Differences in manipulation may also modify the apparent 
time of setting in the case or the drier mixtures, vigorous tamping 
causing water to flush on the upper surface at the expense of the lower 

Eart of the pat, thereby tending to increase the interval of initial set 
y the one method, and shortened the corresponding interval of the 
other. Small circles are used on the diagrams to define the initial and 
final periods of a test, connected by full lines representing the dura- 
tion. When only the initial phase was determined a dotted line i> 
drawn from the circle which indicates the beginning of the change. 



TIME OF SETTING OF CEMENTS. 



Brand of 
cement. 



Alpha. 
Atlas.. 



Star, with plas- 
ter. 



Star, without 
plaster. 



Whitehall.. 

Josson 

Storm King 

Alsen 

Silica 

Cathedral . . 

Akron 8tar. 

Austin 

Hoffman . . . 

Norton 

Obelisk .... 

Potomac . . . 



Newark and 
Rosendale. 



Mankato . 



Time of setting. 



Wa- 
ter. 



Gillmore's method. 



German method. 



Initial. 



Perct. Hrs.mim. 



20 
25 
90 
20 
25 
30 
20 



25 4 35 
30 5 45 
20 05 



Final. 



Hrg.mine. 



6 00 

7 30 


2 
4 


40 
10 


7 10 

8 05 


3 
2 


05 
65 


4 25 
6 00 


2 

1 


15 
25 


6 is 





10 



5 30 

47 



2 


15 


2 


55 


3 


43 





37 





49 


1 


02 


1 


40 


2 


47 


3 


15 





45 


1 


05 


1 


15 





37 





47 


1 


08 


2 


40 


2 


59 


3 


24 



4 00 

2 52 

4 59 

6 17 

6 55 



2 12 

3 14 
5 17 



3 44 

4 18 

5 15 



Interval. Initial. Final. 



Hra. mint. 



3 38 

4 15 
40 

2 57 

3 10 
2 35 



Hr&.min*. Hrs.min*. 



6 


SO 


4 


05 


7 


10 


3 


05 


2 


51 


2 


04 


3 


18 


2 


15 


4 


48 


3 


25 


3 


25 


1 


10 


5 


40 


2 


45 



3 35 
5 30 
50 



10 
3 15 

1 28 

3 25 

4 33 
05 
3 10 



25 
35 
8 40 

6 10 

7 05 



3 00 



3 00 5 30 

5 10 7 15 

05 10 



3 30 
6 50 



Remarks. 



Interval, i 







Hr$.mirt*.\ 


3 50 


3 45 1 


4 00 


3 25 




3 30 





1 00 
1 54 
3 37 



2 19 

3 83 

3 56 

4 19 

5 09 



2 10 

2 30 

2 05 
05 

3 20 
3 35 
3 16 
2 li> 
2 20 



3 12 



1 SO 



1 39 

2 45 
2 35 

1 50 

2 19 



Age, 42 days- , 



I 



Do. 



Age, 22 dare. 






25 1 





25 


1 


20 





24 


1 


27 


4 


20 


3 


30 



4 


55 


4 


10 


6 


35 


3 


50 


2 


08 


1 


52 


2 


28 , 


1 


45 


3 


58 


2 


50 


2 


55 i 


1 


30 


4 


10 


1 


50 
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TEMPERATURES ACQUIRED BY CEMENTS DURING SETTING 

These observations were made upon 12" cubes, mixed with water 
and set in plank molds, with upper surfaces exposed to the air. The 
rise of temperature was observed by means of a stem-graduated ther- 
mometer resting in a small, thin, copper tube embedded in the cement, 
which reached to the center of the cube. A small quantity of oil was 
used in the bottom of the tube to aid in conducting the heat promptly 
to the thermometer. 

In experiments of this kind the temperature attained depends upon 
the quantity of the material used. Small cubes show slight changes 
in temperature, which increases with the size of the cube. Twelve- 
inch cubes were adopted as a convenient practical limit in these tests. 
The highest temperatures were reached by the Portland cements as 
a class, in some cases exceeding the boiling point of water. A number 
of hours elapsed before the maximum was attained, generally from 6 to 
12 hours with neat Portland cement, while a 1 :1 mortar required about 
18 hours, the latter, however, reaching only 52° C. as a maximum. 
Some modifications respecting the maximum temperature and the 
interval of time in reaching it may be effected by using different 
quantities of water in the mixing. 

Cement held in the mixing bed different intervals and then put into 
the molds shows an increase in temperature, but in a less degree. The 
diagrams show that the curves of such batches, whether they remained 
at rest or were kept in a state of agitation in the mixing bed, remained 
below the same material which was immediately put into the molds. 

The natural cements early attained their maximum temperature, 
but this maximum is much below the Portlands. Cements which 
reach the highest temperatures show the sharpest crests in their 
curves. The observations extended over a day and a half, at the end 
of which time the Portlands still remained above the temperature of 
the atmosphere; the natural cements, however, had nearly or quite 
returned to the temperature of the room. The mixing was done 
when the temperature of the room ranged from 22° to 24° C, but 
owing to the rapid heating of some cements much higher temperatures 
were reached by the cubes before the material could be tamped into 
the molds and the initial reading of the thermometer taken. Mixing 
with hot water promoted the prompt attainment of higher tempera- 
tures. The same brand of cement with and without plaster of paris 
in its composition showed different temperature curves, the usual 
composition with plaster reaching the higner temperature. 
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MAXIMUM TEMPERATURES ATTAINED BY CEMENTS WHILE SETTING. 
[Observations made on 12-inch cubes.] 
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RETARDED SETS. 

These results comprise tests of cements which were mixed with 
water and allowed to remain different intervals of time, subjected to 
different treatment during those intervals, finally tainning the mate- 
rial into the molds where it hardened undisturbed, and subsequently 
determining the compressive strength of the samples. 

There were experiments in which the cement, after initially adding 
the water, was allowed to remain at rest excepting such times as 
material for samples was withdrawn, when the whole mass was worked 
over and restored to its primitive consistency by the addition of water, 
and so continuing until the whole quantity of material was exhausted. 
In other cases the cement was kept in a state of nearly constant agi- 
tation in the mixing bed by the continuous use of the hoe, adding 
water from time to time in order to keep the material at the desired 
consistency, taking out samples at regular intervals. In still other 
cases only the material withdrawn at intervals for samples was 
regauged with water, allowing the main body to remain undisturbed 
in the mixing bed. After aging in the air the several samples were 
tested for strength under loads of compression. 

The figures in the first columns of the tables indicate the time, in 
hours, intervening between mixing and putting the material into the 
molds. 

Alpha Portland Cement. 

retarded set series. 

Samples taken out at 2-hour intervals. Alain batch of cement 
allowed to rest undisturbed in the mixing bed between the times of 
taking out samples or when regauging. Age when tested, 30 days. 

Original »|iiaiitities: Pounds. 

Cement lOo. 5 

Water 20. 1 per cent = 27. 5 

Water added to the main batch as follows: 

, _ - ._. 

| Water u*od. | 









Interval afu 


•r mixing. h< 


urs. 




Founds. 


Percent, 
approxi- 
mate. 


nitin 


1 mixinir 












27. 5 


20. 1 
















20 1 


, 1 • :> 


20 7 






D 


niension*. 


Sectional 
ana. 


T — , 


C«mi|iri 
streii 


•wive 
<th. 




ours. 








Fir>t crack. 




Remark*. 




Heiirht. 




Compressed 
surface. 

Inch..". Iurh', 


> 7 . inch.;. 




Total. 

/w,e/>. 


ivr 

inch. 




Inch, y. 


ran,,,!,. 


h.nml*. ' 


it 


'». W 




0. Oi) ."». '.♦'» 




210.OIHI 


2.V...'-«» 


7.U- 


u 


'.. on 




0. 0*2 .\ '.JS 


:;o. on 


'S\A, IHHI 




7. in 


2 


o. 00 




o. o") •"'. \* 


:::>. in 


■J17.INKI 


21 V KM 


»;. i •■-'.» 


\ 


rt.o*J 




'». W »'..!«'. 


::o. ;:o 


211. (-00 1 


272. nno 


7. !««:> 


1 


0. !)■_» 




o.nn .v.»s 


:'.">. ss 


2:il.nnn 


211. ooo 


0. *(Mt 





»;. oi 




• r .. oo ♦;.<»! 


:u;. is 


21;*-. in mi 


2l\ 1 1 M 1 


»'.. 77 1 


,H 


i.JKl 




*>.ys o.ui 


.'2». o:i 


I'.IMHM' 


2»I.."-ni 


7 I'V. 
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J. 07 




i.o:t i.ini 


If.. 12 


02. ("Ml 


HU.2INI 


0.0.1 
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I.IM', 




1.0.', I.M2 


if,. 20 


lOI.I'IM 


1|I»,,',(MI 


0. y ii-> 
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l.W 




2.01 j.i»:» 


I. 12 


22, ">on 
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Star Portland Cement. 

retarded set series. 

Samples taken out at 2-hour intervals. Main batch of cement 
allowed to rest undisturbed in the mixing bed between the times of 
taking out samples, or when regauging. Age when tested, 30 days. 

Original quantities: * 



Pounds. 
94 



Cement . 

Water 27.6 per cent=* 2& 

Water added to the main batch as follows: 













rs. 






Water used. 




Interval after mixing, hou 




Per cent. 
Pounds, approxi- 
mate. 


Initial mixing . 
2 








21.5 
.5 
.12 


27.6 
28.3 








6 




Hours. 


Dimensions. 


Sectional 
area. 


First crack. 


Compressive 
strength. 


i 
Remarks. 


Height. 


Compressed 
surface. 


Total. 


Per 
square 
inch. 




2 
4 
4 
6 
8 


Inches. 
6.04 
6.01 
6.06 
5.99 
6.01 
6.02 
5.97 


Inches. 
6.01 

6.98 
6.07 
6.07 
6.06 
6.01 
6.02 


Inches. 
6.08 
6.05 
6.03 
5.99 
6. 02 
6.04 
5.60 


So. inches. 
36.54 
36.18 
36.60 
36.35 
36.48 
36.30 
33.71 


Pounds. 
128,500 
125,300 
136,800 
138,900 
134,500 
141.700 
131,100 


Pound*. 
128,500 
125,300 
136.800 
138,900 
134,600 
141,700 
131, 100 


Pounds. 
3,516 
3.463 
3,737 
3,821 
3,686 
3,903 
3,889 
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Storm King Portland Cement, 
retarded set series. 

Samples taken out at 2-hour intervals. Main batch of cement 
allowed to rest undisturbed in the mixing bed between the times of 
taking out samples, or when regauging. Age when tested, 31 days. 

Original quantities: • Pounds. 

Cement 93. 5 

Water 29.4 per ceut= 27. 5 

Water added to the main batch as follows: 



Interval after mixing, hours. 



Water used. 



Pounds. 



Percent, 
approxi- 
mate. 



Initial mixing 27. 5 

2 \ .75 

4 ! .5 

6 1 

8 1 .75 



29.4 
80.4 
31.6 
34.2 
27.6 



Dimensions 



Hours. 



Height. 



Compressed 
surface. 



Sectional 
area. 





Incite*. 





6.08 





6.00 


2 


6.06 


4 


5.99 


4 


6.06 


6 


6.03 


8 


6.03 


8 


4.02 


8 


1.92 



Inches. 
5.98 
6.01 
6.00 
6.04 
6.00 
5.97 
5.99 
4.01 
2.01 



Inches. 
6.06 
5.99 
6.00 
6.07 
6.11 
6.06 
6.08 
4.06 
2.07 



inches. 
36.23 
36.00 
36.00 
36.67 
36.66 
36. 20 
36.41 
16. 29 
4.17 



First 
crack. 



Pound*. 
63,600 
54.500 
48,600 
52, .500 
51.600 
41,500 
27. 300 
12, 900 
2, X50 



Compressive 
strength. 



Total. 



Per 
square 
inch. 



Pound*. 
65,500 
64,200 
57,600 
56,200 
53,500 
41,700 
28, sas 
13,300 
2, *50 



Pou nds. 

1,802 

1,783 

1.599 

1,532 

1.459 

1,151 

791 

S16 

6*3 



Remarks. 
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DrCKERHOFF PORTLAND CEMENT. 



RETARDED SET SERIES. 



Samples taken out at 2-hour intervals, first and last hours excepted. 
Main batch of cement allowed to rest undisturbed in the mixing bed 
between the times of taking out samples, or when regauging. Age 
when tested, 31 dt^vs. 



Original quantities: 
Cement . 



Pounds. 

213 



Water 2S.6 per ivnt= 61 

Water added to the main batch as follows: 





Interval after in 


xing, hours. 


Water used. 


Pounds. 


Per cent 
approxi- 
mate* 


Initial mixing 


61.0 
1.0 
2.0 
2.0 
2.5 
0.75 
0.5 
1.0 


2».6 


4 


29 1 


12 


30 4 


14J 


31 8 


1G 


34.4 


18 


34 4 


20 


35.8 


24 


37.5 










1 





Dimensions. 






Compressive 
strength. 




Hours. 






Sectional 
urea. 


First 
crack. 










Per 
square 
inch. 


Remarks. 




Height. 


Compressed 
surface. 


N/. inch en. 


Pounds. 


Total. 






Indus. 


Inches. Inches. 


Pounds. 


Pounds. 







0.00 


0. 01 5. 0-2 


35. 5S 


120. 300 


120, 300 


3,549 


Age. 32 days. 


1 


0. 00 


0. 08 


5. 93 


30. a r > 


129, 800 


132, 200 


3,667 


Do. 


2 


5. 99 


0. 04 


5. 92 


35. 75 


112.500 


122, 000 


3, 412 


Do. 


4 


0. 01 


0. 05 


5. 99 


30. 24 


123.300 


123,300 


3.402 


Do. 


ft 


0. 03 


0. 07 


0.02 


HO, 55 


97, 800 


98, 200 


2,686 




8 


o. 02 


ti. 01 


0. 00 


30. 24 


88,400 


88,400 


2,439 




10 


0. 00 


0. 03 0. OS 


30. 07 


84,800 


81,800 


2, 312 




12 


li. (H> 


0.10 0.08 


37. 09 


70. 400 


70.400 


1,898 




11 


5. os 


0.10 1 0.01 


HO. *4 


04,300 


0-1, 300 


1,745 




10 


0. 05 


5. 99 0. 02 


30. 05 


02. *00 


63, 4(H) 


1,758 




18 


5. os 


0. 07 1 0. 00 


30. 42 


00, 000 


60,700 


1.666 




20 


5. ys 


0.03 o.o;; 


30. 37 


01 , 500 


01,500 


1,090 


1 


22 


G.1H) 


0.01 0. 03 


30. 24 


5S. 900 


50. 900 


1.570 




24 


5. 97 


0. 00 1 0. 04 


30. 24 


50. 200 


57,300 1,581 




25 


('.. o.> 


0.00 0.00 


30. 30 


50. 900 


57,400 1,578 




2"> 


0.0 J 


5. 9S ' C. 01 


;J5. 93 


51.900 


57, 200 


1,591 




25 


1. 01 


4.05 4.07 


10.49 


20, 000 


20. 000 


1.613 


Do. , 




1 . 94 


2.02 , 2.10 


1.21 


5, S00 


5.800 1,382 


Do. 




1 . 93 


2.01 2.10 


4.22 


5, 9«H> 


5,900 1,412 


Do. 




2. 01 


1 . 02 


2. 13 


4.0*.' 


5. ISO 


5,180 , 1.206 

1 


Do. j 
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Dyckerhoff Portland Cement. 
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retarded set series. 

Samples taken out at 2-hour intervals, first hour excepted. Main 
batch of cement kept in a state of agitation in the mixing bed until 
put into the molds. Age when tested, 31 days. 

Original quantities: Pound*. 

Cement 207 

Water 29.5 per cent- 61 

Water added to the main batch as follows: 



Interval after mixing, hours. 




Water used. 



Pounds 



61.0 
1.0 
0. 25 
0. 12 



Per cent 
approxi- 
mate. 



29.5 
30.0 
30.0 
31.0 



Compressive 


.strength. 






— 


Remarks. 




Per 




Total. 


square 
inch. 




Polllui*. 


Pound*. 




109, 200 


2. 973 




120, 100 


3. 262 




111.500 


3,1*6 




102, 200 


2. 7M 




104, UK) 


2. 733 




9«, 9(10 


2. 693 




M, 400 


2, 252 




71, S00 


1 , 92M 




62. 900 


1,718 




65,S00 


1.K03 




(Vt.tlOO 


1,776 




57, 100 


l,7ls 
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CEMENT .RETARDED SETS. 

Josson Portland Cement. 



RETARDED SET SERIES. 

Samples taken out at 2-hour intervals. Main batch of cement 
allowed to rest undisturbed in the mixing bed between the times of 
taking out samples, or when regauging. Age when tested, 30 days. 

Original quantities: Pounds- 
Cement 101 

Water 30.2 per cent = So. 5 

Cement in top of barrel was lumpy. 

After the initial mixing no additional water was needed. 







Dimensions. 


1 




Compressive 
strength. 




Hours. 






Sectional 
area. 


First 
crack. 












Remark.**. 




Height. 

Inches. 


Compressed 
surface. 






Total. ' square 
inch. 


1 




Inchts. Inches, 


>'<;. inches. t 


I'OUtl'lS. 


Pounds. \ Pounds. 







t). IK) 


0. 00 ; 0. 01 


' 30. 42 1 


109, 000 


119,000 3,207 







C). 00 


i 6. 01 i 5. y5 


35.75 I 


121.200 


121 , 200 3. 390 1 


•> 


6. 05 


0. 00 5. 05 


35. S2 


121, 000 


125. 'AH) 3,49$ , 


1 


0. (12 


0. 01 | 5. 93 


35. 03 


139.7H0 


139. NX) i 3.923 


4 


00 


o.oo 1 5. >o 


3'\ S8 


132,200 


133.900 3.731 ' 


G 


0.01 


5.07 t>.(*2 


; 35. 03 


129. 900 


132.: SOO 3,090 


8 


5. 9,s 


o. 03 f>. 90 


30. 1 1 


124.000 


139. (H*0 3.M9 


H 


4.05 


4.11 3.09 


10. 10 


59, 3oo 


59,300 3.015 


S 


4.05 


4.09 I 4.05 


! It, .50 


50, 000 


50. 000 


3. 3>1 


8 


2.IW 


1.90 2.01 


4.00 


9. 720 


9, 720 


2. 130 


b 


i . yo 


2. 04 _ 2. (Hi 

l 


1 4 - 2 ° 1 


11,550 


11,550 


2, 749 , 
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Steel, Slag, Cement. 

retarded set series. 

Samples taken out at 2-hour intervals. Main batch of cement 
allowed to rest undisturbed in the mixing bed between the times of 
taking out samples, or when regauging. Age when tested, 31 days. 

Original quantities: Pounds. 

Cement '. 80. 5 

Water 36 per eent= 29 

Water added to the main batch as follows: 
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CEMENT KETARDED SETS. 



Austin, Natural Cement, 
retarded set series. 

Samples taken out at 2-hour intervals. Main batch of cement allowed 
to rest undisturbed in the mixing bed between the times of taking out 
samples, or when regauging. Age when tested, 30 days. 

Original quantities: Pounds. 

Cement 82. 5 

Water 39.4 per cent= 32. 5 

Water added to the main batch as follows: 



Interval after mixing, hours. 



Initial mixing 

2 

4 



Water used. 



Percent,' 

Pounds, approxi-i 

1 mate, i 



32.5 

3.5 

2 

.5 

.25 



39.4 

45.1 

49 

50.2 

51 





Dimensions. 






Compressive 
strength. 




Hours. 






Sectional 
area. 


First 
crack. 












Per 
square 
inch. 


Remarks. 




Height. 


Compressed 
surface. 






Total. 






Inches. 


Inch's. Inches. 


Sq. inch at. 


Pound?. 


Pounds. Pounds. 







0.04 


0. 01 0. 09 


30. 00 


20, 000 


20, 000 727 







0. 03 


0.02 0.10 


30. 72 


25, 000 


26,100 i 711 




'2 


0. 05 


0.00 0.13 


30. 78 


15.000 


15, 000 724 




I 


0. 02 


5. 98 , 0.11 


30. 53 


10,300 


12, 800 I 350 


1 


4 


r». 99 


0. 02 0. OS 


30. 00 


10.700 


12, 100 331 







0. 02 


0.00 0.10 


30. #50 


9,S00 


10, 100 . 270 




S 


5. 90 


0.00 0.12 


30. 72 


9, 000 


10, 900 297 




s 


4.01 


4.02 4.03 


10.20 


3.N10 


3.810 235 




s 


4.01 


4.03 3.99 


10.0S 


3,900 


4.300 267 




.s 


1.95 


2. 02 2. On 


4.14 


710 


710 1 171 




h 


2. 01 


1.% 1 2.04 


4.00 


040 


040 1 100 




s 


2 02 


1.90 2.00 


4.03 


590 


020 1 153 




8 


,.c. 


1 . 90 | 2. 0") 

i 


4.01 


030 


030 157 
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Bonneville Improved, Natural Cement. 

retarded set ser1e8. 

Samples taken out at 2-hour intervals, excepting the first and last 
hours. Main batch of cement allowed to rest undisturbed in the mix- 
ing bed between the times of taking out samples, or when regauging. 
Age when tested, 34 days, excepting the 7-hour samples, which were 
35 days old. 

Original quantities: Pounds. 

( Vnien t 66. 75 

Water f , 42.7 per cent= 28. 5 

Water added to the main batch as follows: 



Interval after mixing;, hours. 



Initial mixing . 
1 



Water used. 


! Percent, 
Pounds, approxi- 
| mate. 


28.5 1 42.7 
4.5 ' 52.1 

t 



No more water was needed in this batch. 



Dimensions. 



Height. 



nrhrn. 

5. 9* 
5.97 
.">. 97 
•;. i« 

6. 01 
6. 05 
4.00 
4.01 
4.00 



Compressed 
surface. 



.. 02 
,.U3 



4.01 
3. 99 

4.00 



Inch it. 
(.. 1 1 
ti. 15 
6. 02 

«.. 02 

5. 96 



Sectional 
area. 



.*vy. invlt<#. 
37.02 
37. 02 

;>>.3<t 
35. 70 
35. 34 

35. s2 

15. S3 
15. si 

H',. 15 



First 
crack. 



IStuiuh. 
32,900 
2\ 300 
10, 500 
N. 400 
0. 'XH) 
13. f.00 
4.000 
6, 200 
6. 300 



Compressive 
strength. 



T«»tal. 



Po until!. 

33. sou | 

32. 500 
11,700 I 
13.SO0 
13.700 
13, 900 ' 
0. 4 h0 
0, *H.K> 
6, 950 



Per 
square 
inch. 



tnind*. 
013 

87K 

3*7 
3-s.s 
3\s 
409 
43.5 
430 



Remarks, 



Voids. 
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CEMENT — RETARDED 8ET8. 



Norton, Natural Cement. 

retarded set series. 

Samples taken out at 2-hour intervals. Main batch of cement 
allowea to rest undisturbed in the mixing bed between the times of 
taking out samples, or when regauging. Age when tested. 34 days. 

Original quantities: PouncK 

Ceraen t t> . 7* 

Water 42. 9 per cent=29. > 

Water added to the main batch as follows: 



Interval after mixing, hours. 



Water u«ed. 



Per cent 

Pounds, i approxi- 
I mate. 



Initial mixing 

2 

4 



29.5 



1.0 
0. 25 



42. 9 

IM 
4v7 
50. i 



Hours. 





Di 


mansions. 




Sectional 
area. 


First 
crack. 


Compressive 
strength. 


I 












Per 


Remarks 


Height. 


i 

1 


(Nmipr 
surlii 

Jnrhs. 


•«M'(1 

Inrh*s. 


S(j. incites*. 




Total. 


square 
inch. 




Inrhr*. 


Pound*. 


Pounds. 


Pounds. 




H. oi 


! 


ti.o:> 


(i.l.'> 


:17. us 


25, 21 »0 


25. 200 


6*0 




f». 05 




0.01 


«'». 14 


:>*'.. 90 


27, 5t0 


27. .550 


717 




<;.<*> 




('». o: J . 


('). 07 


3t>. a) 


10.200 


18,200 


443 




5. '.»* 




r> m") 


5. \K) 


:v\ 10 


10,100 


11,200 


319 


Voids. 


5. «.»* 




5.9*; | 


5. 00 


35. 7«» 


11,900 


12,900 


301 




5. l j:i 




5. u0 


f\ Mi 


a:>. if. 


11,700 


14,900 


424 




5. 99 


1 


5.9*2 


.VJ0 


31.92 


6.700 


13.200 


37S 





Star Portland Cement, 
retarded set series. 

Samples taken out at intervals, as indicated in the tables which fol- 
low. Main batches of cement kept in a state of agitation in the mixing 
bed until put into molds. 

Two kinds of cement were used of the above brand, one the ordinarv 
commercial mixture containing plaster, the usual "restrainer/' to con- 
trol the rate of setting; the other kind the same as the first, but with- 
out the use of plaster. Age when tested, 30 days from the time of 
mixing. 

The cement with plaster was mixed when 40 days old, that without 
plaster when 45 days old, from the time of grinding. 

Original quantities Pounds. 

('•■mem. with p!.v;tor 37 s 

Wjiier 32.9 JH.T eeul= 12jvo, 

Cem< nt. A\ ithout i»lu>ter 3757? 

Water 42 per cent =. I'^i 
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Water was added to the batches as follows: 

STAR PORTLAND CEMENT, WITH PLASTER. 
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Water used. 




Water used. 


Interval 
after 






Interval 
after 














mixing. 


Succes- 
sive. 


Total. 


mixing. 


Succes- 
sive. 


Total. 


Hrs. min. 


Pound*. 


Pounds. 


Hrs. min. 


Pound*. 


Pounds. 


Initial 
mixing 


\ 123.5 


123. ft 


27 00 

28 00 


1.0 
2.0 


223. 5 
225. 5 


4 00 


3.0 


126. 5 


29 00 


1.0 


226.5 


4 15 


1.0 


127. ft 


30 30 


1.0 


227.5 


4 30 


4.0 


131. ft ; 


32 00 


2.0 


229. 5 


4 50 


9.0 


140. ft 


34 00 


1.0 


230.5 


ft 10 


8.0 


148.5 | 


35 00 


1.0 


231.5 


ft 30 


8.0 


156.5 i 


87 00 


1.0 


232.5 


6 00 


7.0 


163. ft 


39 00 


1.0 


233. 5 


6 1ft 


6.0 


169.5 


40 30 


1.0 


234.5 


6 ftO 


4.0 


173. ft 


41 30 


1.0 


235. 5 


7 05 


8.0 


181. ft 


46 00 


1.0 


236. ft 


8 00 


4.0 


185. 5 


47 00 


1.0 


237.5 


K 15 


4.0 


189.5 


50 00 


1.0 


238. 5 


9 30 


4.0 


193. 5 


ftl 10 ' 


2.0 


240. 5 


9 50 


2.0 


195.5 


52 00 


2.0 


242. 5 


12 00 


2.0 


197.5 


ft4 30 


1.0 


243. 5 


13 00 


1.0 


198.5 


56 00 


1.0 


244.5 


13 30 


1.0 


199. 5 


60 00 


2.0 


246. 5 


11 00 


1.0 


200. 5 


62 00 


1.0 


247. 5 


14 50 


1.0 


201.5 


64 00 


2.0 


249. 5 


16 00 


2.0 


203. 5 


68 00 


1.0 


250. 5 


17 00 


2.0 


205. 5 


70 (X) 


1.0 


251.5 


18 00 


1.0 


•206. 5 


72 (K) 


2.0 


253. 5 


19 10 


3.0 


209. 5 


74 00 


1.0 


254.5 


20 00 


2.0 


211.5 


76 00 


1.0 


255. 5 


21 00 


1.0 


212. 5 


78 00 


1.0 


2A6. 5 


22 00 


3.0 


215.5 


82 00 


1.0 


257. 5 


23 00 


3.0 


218.5 


SS 00 


1.0 


258. 5 


24 00 


1.0 


219. 5 


92 00 


1.0 


259. 5 


25 00 


1.0 


220. 5 


96 00 


. 5 


260.0 


26 00 


2.0 


222. 5 


100 00 


.5 


260. 5 



STAR PORTLAND CEMENT, WITIIOl'T PLASTER. 



Initial 1 
mixing j 
30 



158.0 

2.0 
1.0 
2.0 
1.0 
1.0 
2.0 
2.0 
2.0 
2.0 
1.0 
2.0 
1.0 
2.0 
1.0 
2.0 
2.0 
1.0 
2.0 



158.0 

160.0 
161.0 
163.0 
164.0 
165. 
167.0 
169.0 
171.0 
173.0 
174.0 
176. 
177.0 
179.0 
180.0 
182. 
181.0 
185.0 
187.0 



34 


00 


2.0 


189.0 


36 


00 


1.0 


190.0 


38 


00 


1.5 


191.5 


40 


00 


1 ft 


193.0 


42 


00 


1.0 


194.0 


! 44 


00 


1.5 


195.5 


1 54 


20 


0.5 


196.0 


I .56 


IK) 


1.0 


197. 


5.8 


00 


1.0 


198.0 


64 


00 


1.0 


199.0 


68 


00 


0.5 


199.5 


70 


00 


0.5 


200. 


, 71 


40 


1.0 


201.0 


78 


.50 


0.5 


201.5 


81 


00 


0. 5 


202. 


! S5 


00 


1.0 


203.0 


90 


00 


0.5 


20:i. 5 


«.»•> 


00 


0. 25 


203. 75 


• Mi 


IK) 


0. 25 


204.0 


98 


00 


0. 25 


204.25 
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CEMENT RETARDED 8ET8. 

STAR PORTLAND CEMENT, WITH PLASTER. 





Dimensions. 






Compressive 
strength. 




Hours. 








Sectional 
area. 


First crack. 






Height. 


Compressed sur- 
face. 


, Per 
Total. square 
inch. 


Remark*. 




Inches. 


Inehe*. 


Inches, 


Sq. inch at. 


Pound*. 


Pounds. Pound*. 







4.07 


3.99 


3.72 


14.84 


49,000 


71,700 


4,832 







4.00 


4.07 


3.70 


15.00 


91,900 


91.900 


6,102 




1 


4.08 


3.99 


3.89 


15.52 


60.100 


66,100 


4,259 




1 


4.04 


3.99 


3.94 


15. 72 


75,000 


79,400 5,061 




2 


3.99 


4.02 


4.00 


16.08 


84,000 


101,200 6.294 




2 


4.07 


3.99 


4.00 


15.96 


84,000 


104.500 , 6,548 




3 


3.9* 


4.01 


4.00 


16.04 


109,800 


109.800 ' 6,845 




3 


3.98 


4.00 


4.02 


16.32 


91,000 


100, 400 6. 520 




4 


3. 98 


4.05 


4. 03 


16. 32 


85,000 


86,200 , 5,282 


1 


4 


3.98 


4.00 


4.10 


10.65 


88,000 


94, 200 5, 658 




6 


4.01 


3.98 


4.00 


15.92 


37,500 


37. 500 ! 2, 356 


| 


6 


3. 98 


4.06 


4.03 


16.36 


50,400 


50.400 „ 3,081 


1 


8 


4.02 


3.97 


4.02 


15. 90 


44.600 


44,600 i 2,794 


( 


8 


3.90 


4.05 


4.02 


16.28 


41,200 


41,200 2,531 


.' 


10 


3.95 


4.02 


4. 12 


16.50 


39, 800 


40,400 2,440 


[ 


10 


3.97 


4.01 


4.20 


10.84 


39, 300 


39,300 


2.334 




12 


4. 05 


3.97 


3.94 


15. 01 


30,900 


36, 900 


2,359 




12 


3. 97 


4.03 


3. 90 


15.96 


30. 100 


31,300 


1,961 




14 


4.01 


3.97 


4.06 


16. 12 


22. 000 


33.000 2.047 




14 


4.07 


3.90 


4.04 


16.00 


38. HO 


38, 100 2, 381 




10 


3. 95 


4.02 


4.07 


16.30 


35, 300 


35, 300 . 2. 158 




10 


4. ON 


3. 9* 


4.00 


16. 10 


34,800 


34, 800 2, 153 


1 


1* 


4.04 


3. 98 


4.07 


16. 20 


34.200 


34,200 i 2,111 




is 


4.00 


4.00 


4.05 


16. 20 


30, M) 


36, 800 1 2, 272 




20 


4. 05 


3. 90 


4.04 


10. 00 


29. 300 


29,300 I 1,831 


1 


20 


4.04 


3.96 


4.02 


15.92 


31,400 


31,400 1 1,972 






4.03 


3. 98 


4. 00 


10.10 


33, 700 


33, 700 , 2, Os5 




22 


4. 03 


3. 90 


4.03 


15. 90 


27,400 


27.400 I 1,717 

| 




24 


4.03 


3. 97 


4.04 


10.04 


25, 000 


24,600 I 1,596 




24 


4. (>5 


3. 90 


4.07 


10. 12 


27. 300 


28.100 1 1,743 




20 


4.07 


3. 9S 


4.07 


10.20 


23, 700 


23.700 1,463 




20 


4. 09 


3. 90 


4. 03 


15.90 


25, 900 


25,900 1,623 




■>S 


4. 09 


3. 07 


4.02 


15.90 


24,400 


24,400 1,529 


! 


2* 


4.07 


3.90 


4.05 


16. 04 


27, 400 


27,400 1 1.708 




:<o 


4.01 


3. 97 


4.03 


10.00 


21.800 


21.800 ' 1.363 




;>o 


4.05 


3. 97 


4.07 


10. 10 


24,600 


24,600 1,522 




32 


3. 9* 


4.03 


4.01 


10. 16 


19,000 


19,500 1,207 




•>> 


3. 9* 


4.00 


4.05 


10.44 


24, 100 


24. UK) 1,466 




31 


3. '.'5 


4.05 


4.01 


10.24 


20. 100 


20, 100 ' 1,238 


1 


34 


3. 99 


3. 99 


4.00 


10.20 


23. »**) 


23.600 1 1.457 


] 


30 


4.03 


4.01 


3. OS 


15.90 


17, 200 


18.300 1,147 






1.0s 


4.01 


4.01 


10. 08 


22,700 


22.700 ' 1.412 




US 


4.10 


4.02 


4.02 


10.10 


22. 5(H) 


22,500 1 1,392 


1 


3s 


4.00 


4.07 


4.02 


10.36 


20,*00 


20,800 1,271 




40 


4 . 00 


1. 04 


4.00 


10. 10 


20, 000 


20,000 1,238 




40 


H.9s 


4.01 


4.02 


10.12 


19. 400 


19.400 1 1,203 


1 


42 


4.02 


3. 00 


;; \t'\ 


15. Ml 


15,300 


15.300 | 90S 


I 


42 


4.00 


4.00 


3. 00 


15.90 


20. 700 


20,700 ' 1,297 


1 


4 4 


:*.. 09 


4.10 


• :;. 07 


10.2s 


20, 600 


20.600 1 1,265 




n 


1.00 


1.01 


3. 05 


15.S4 


16,900 


16,900 1.067 




It'. 


4.02 


;; mm 


4.02 


10 04 


19.300 


19,300 ! 1,203 




40 


4.03 


IJMI 


4.iH> 


16.00 


15.400 


16.300 1,019 




1* 


;; '.»;. 


4.01 


4.00 


10. 04 


19,100 


19.100 1,191 




48 


;•. m7 


4.00 


1.IMI 


10. 00 


19.200 


19.200 1,200 




5o 


;; <(,; 


MM) 


l.Ot. 


10. 00 


19. MX) 


19,800 1.238 




.SO 


4.02 


3. Ot'. 


3.0-S 


15.70 


17,300 


17,300 1.098 




-,., 


:;. 05 


4.02 


4.IH» 


10. ()S 


17, 100 


17,400 > 1.08-2 




; t j 


1.00 


;; l»;'! 


l.ol 


1 >. s | 


is. (.00 


18,000 ' 1.174 




:.J 


3 05 


4.00 


4.00 


10.00 


is. 400 


18.100 1,150 


'.1 


l.o;; 


:;. o i 


l.ol 


15. so 


15, 100 


15,100 | 956 
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1 


Hours. 


Dimensions. 

Height. Comp j;;^; d sur " 


Sectional 
Area. 


First crack. 


Compressive 
strength. 




Total. 


Per 
square 
inch. 


Remarks. 




56 
56 
58 

5.8 

(X) 
60 

62 
62 
Ol 
04 

♦>6 
Ik! 

OS 
OS 

70 
70 

71 
71 

76 
76 

78 
78 

NO 
80 

82 
82 
84 


Inch**. 
4. 06 
3.99 
3.9o 
3. 97 

3. 97 
4.01 

3. 96 
3. 96 
3. 96 
3.97 

4.00 
3. 95 
3.96 
4.09 

3.96 
4.01 
4.07 
3.97 

4.03 
4.03 
3.98 
4.00 

4.01 
4.05 
3. 96 
3. 97 

3. 96 
3. 97 
4.00 

3. 98 

4.01 
4.01 

4. 02 
4.03 

4.09 
4.08 
4.05 
4.05 

3.99 
4.00 
4.06 
4.09 

4.00 
4.00 

3.97 
4.03 
3.97 
4.00 


Inchft. 
3.97 

3. 96 
4.02 
4.00 

4.04 
3.95 

4.02 

4. IX) 
4.00 
4.02 

3.95 
4.02 
4.01 
3. 98 

4.03 

3. 94 

3. 95 
4.07 

3.90 
3. 92 
4.02 
3. 94 

3. 98 
3.96 
4.07 
4.10 

4.08 
4.06 
3. 96 
4.03 

3. 98 
3. 96 
4.00 
4.00 

4.00 
4.00 
4.00 

3. 99 

4. 03 

4.00 
4.00 
4.00 

3. 99 

3. 99 

4. 00 
3.% 
4.00 
3. 96 


Inchf*. 
3.95 
3.9*2 
3.98 
3.99 

4.01 
4.00 

4.00 
3.97 

3. 98 
3.96 

3. 95 
3.96 
4.07 
3.99 

4.05 
4.04 
3.% 
3.99 

3.96 
4.01 
3.99 
4.01 

4.05 
4.06 
4. 04 

3.9S 

4.00 
3.97 
3.97 
3.99 

4.02 
4.03 
3.94 
3.96 

4.02 
4.01 

3. 99 
3.97 

3.94 
3. 92 
3. 97 
3. 99 

4.00 
3. 99 

4.0? 
4.02 
4.06 
4.08 


S'i. irtchrtt. 
15. OS 

15. 52 
16.00 
15.96 

16. 20 
15. 80 

16. OS 
15. SS 
15.9-2 
15.92 

15.60 
15. 92 
16.32 

15. SS 

16. 32 
15. 92 
15.64 
16.24 

15. OS 
15. 72 
16.04 

15. SO 

16. 12 

16, OS 
16.41 
16.32 

16.32 
16.12 
15. 72 
Hi. 08 

16.00 
15.96 
15.76 
15.84 

16.08 
16.04 
15. 96 
15.81 

1 5. 88 
15. 6S 
15.88 
15.96 

15.% 
15. 92 

16. 12 
15.92 
16.24 
16.16 


Pound*. 
lS.soo 
18,200 
17. 600 
19, 400 

18,700 
IS, 100 

17,100 
18.400 
IS, 500 
17,100 

17, 800 
16,500 
16.900 
13,800 

17,700 
14, 600 
14.300 
15.200 

14,800 
14, 100 
17.300 
13. 700 

14.100 
15.200 
12.600 
12, 400 

13.800 
15. 100 


Pounds. 

IK, 800 
18,200 
17. 600 
19,400 

18, 700 
18, 100 

17.100 
18,400 
18, .500 
17,100 

17,800 
16,500 
16,900 
13.800 

17,700 
14,600 
14, 300 
15. 200 

14,800 
14,400 
17,300 
13, 700 

14.100 
15. 200 
12,000 
12.400 

13. MX) 
15. KX) 
12, .500 

14, .500 

10, (XX) 
12, 200 
12.700 
14.500 

9, 900 
13.300 
13,000 

9.300 

13,200 
11.400 
12,300 
11,000 

9.100 
9. 400 

10. 300 
1 1 , 500 

10, son 


Pounds. 
1,199 
1,173 
1,100 
1,216 

1,154 
1,146 

1,063 
1,159 
1,162 
1,074 

1,141 

1.036 

1,036 

869 

1,085 
917 
914 
936 

914 

916 

1,079 

807 

875 
945 
766 
760 

816 
937 
795 
902 

663 
761 

806 
915 

616 
S29 
815 

587 

831 
t'li 

089 

570 
5'A) 

639 

665 




M 




86 




1 80 




8-S 
1 88 






90 
90 
92 
92 

91 
















94 




96 




< 98 






98 

100 
100 
102 
1U2 






10.300 










11.100 


6s7 









Digitized by VjOOQIC 



510 



CEMENT — RETARDED SETS. 



STAR PORTLAND CEMENT, WITHOUT PLASTER. 



Dimensions. 



Hours. 



Height. 



10 
10 

12 
12 
14 
14 

16 
16 
18 

18 

20 
20 
22 
•22 

24 
24 
26 
26 

28 
28 
30 
30 

32 
32 
34 
31 

36 
36 
38 
38 

40 
40 
42 
42 

44 
41 

46 
46 

48 
48 
50 
50 



Inches. 
4.05 
4.08 
4.06 
4.02 

4.00 
4.02 
4.04 
4.06 

4.03 
4.07 
4.03 
4.06 

4.06 
4.02 
4.07 
4.08 

4.04 
4.00 
4.05 
4.01 

4.07 
4.05 
4.02 
4.C6 

4.01 
3.98 
4.05 
4.00 

4.10 
4.05 
4.00 
4.00 

3.97 
3. 98 
4. 02 
3.98 

3.96 
3.% 
4.02 
4.00 

4.05 
3.96 
4.05 
3.96 

3.97 
4.02 
4.01 
3.98 

4.00 
4.02 
4.(10 
4.00 

4.03 
4.05 
4.06 
4.07 

4. OS 
4.06 
4.06 
4.00 



Compressed sur- 
face. 



Inches. 
3.98 
3.97 
3.96 
3.97 

4.05 
4.00 
3.97 
3.98 

3.98 
3.98 
3.98 
4.00 



3.97 
3.97 
3.98 



3.96 
4.02 

4.01 
4.00 
4.09 
3.99 

4.03 
4.04 
3.98 
4.04 

3.99 
4.00 
4.01 
3.99 

4.03 
4.04 
3.99 
4.01 

3. 97 
4.04 
3.94 
3.94 

3.95 
4.00 
3.96 
4.01 

4.03 
3.99 
3.95 
4.07 

3. 97 
3.95 

3. 98 
3. 96 

3. 94 



3.96 
3. 94 



Inches. 
4.10 
4.07 
4.03 
4.07 

4.02 
4.06 
4.04 
4.03 

4.05 
4.03 
4.02 
4.03 

4.04 
4.07 
4.00 
4.02 

4.08 
4.04 
4.00 
3.97 

3.99 
3.98 
4.00 
4.00 



3.94 
3.94 
3.93 

4.00 
3.98 
3.97 
4.00 

4.05 
4.06 

4.08 
4.02 

4.02 
4.06 
4.06 
4.06 

4.06 
4.07 
4.12 
4.05 

4.01 
4.04 
4.07 
.4.00 

4.08 
4.03 
3.94 

3. 98 

4.05 
1. 0»*. 
4.03 
4.00 

4.01 
1.00 
4.10 

4. OS 



Sectional 
area. 



Sq. inches. 
16.32 
16.16 
15.96 
16.16 

16.28 
16.24 
16.04 
16.04 

16. 12 
16.04 
16.00 
16. 12 

16.00 
16.16 
15.88 
16.00 

16. 24 
16.00 
15. 84 
15.96 

16.00 
15.92 
16.36 
15.% 

16. 08 
15. 92 
15.68 

15. 88 

15. 96 
15. 92 
15.92 
15.96 

16. 32 
16.40 
16. 28 
16. 12 

15. 96 
16. 40 
16.00 
16.00 

16.04 

16. 25 
16.24 
16.24 

16. 16 
16. 12 
16.08 
16. 28 

16.20 
15.92 
15.68 
15.76 

15.96 
16. 16 
16.00 
15.88 

15.88 
15.76 
16. 'A) 

16. 12 



First crack. 



Compressive 
strength. 



Pounds. 
36,200 
41,300 



27,800 



Per 
Total, i square 
! inch. 



Pounds. 
37,100 
41,300 
44,100 
39,200 

41,800 
41,500 
43,300 
42,500 

39,100 
30,600 
36,500 
36,800 

32,100 
32.900 
29,800 
28,900 

26,000 
23, 700 
19,800 
19,700 

23,500 
22,100 
23,000 
21,200 

24.300 
22, 100 
23,000 
21,500 

23,200 
23,400 
20,500 
18,800 

24,700 
23,200 
20. 100 
19,300 

14,400 
17.800 
18,200 
17,100 

17,400 
18,200 
19, 500 
17.600 

18,800 
17,400 
18,300 
18,700 

19,800 
16, 200 
17.600 
16.100 

15,300 
15,800 
17.500 
16,600 

16.600 
16.5(H) 
19.400 
20, 500 



Pounds. 
2, 273 
2, 5o6 
2, 7»V3 
2, 426 

2, <>0$ 
2, 555 
2,700 
2.650 

2,426 
1,908 
2, 281 
2,283 

2.006 
2,036 
1,877 
1,806 

1,601 
1,481 
1.250 
1.234 

1,469 
1,388 
1.406 
1,328 

1,511 
1,38$ 
1,467 
1,354 

1.454 
1,470 
1,288 
1.178 

1,513 
1,415 
1,235 
1.197 

902 
1 , 085 
1,138 
1,069 

1,085 
1,118 
1,201 
1,084 

1,163 
1,079 
1.138 
1,149 

1,222 
1,018 
1,122 
1,022 

959 

978 

1,094 

1,045 

1,045 
1,047 
1.198 
1,272 



Remarks. 
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CEMENT RETARDED SETS. 

STAR PORTLAND CEMENT, WITHOUT PLASTER— Continued. 
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Hours. 


Dimensions, 


Sectional 
area. 


First crack. 


Compressive 
strength. 


Remarks. 


Height. 


Compressed sur- 
face. 


Total. 


Per 
square 
inch. 


56 

58 
58 

60 
60 
62 
62 

64 
i'A 
66 
66 

68 
68 
70 
70 

72 
72 
74 

78 

78 

80 
80 
82 


Inches. 
4.00 
4.02 
4.00 
4.05 

4.00 
4.01 
3.94 
3.93 

3.95 
3.96 
4.00 
3.97 

3.97 
4.00 
4.01 
3.98 

4.00 
4.02 
4.01 
4.00 

4.05 
4.0K 
4.00 
4.07 

3.95 
4.00 
3.93 
4.03 

4.02 
3.96 
4.05 
3.95 

3.% 
3.99 
4.01 
4.03 

3.95 
3.92 
3.94 
4.00 

3.93 
4.02 

4.03 
4.02 
4.02 
4.00 

3.98 
4.00 


Inches. 
3.94 
3.94 
3 93 
3.95 

3.94 
3.95 
4.00 
4.03 

4.03 
4.05 
3.98 
4.04 

4.04 
4.00 
4.07 
4.07 

4.00 
3.98 
4.00 
4.03 

4.00 
4.00 
4.00 
3.96 

4.01 
3.96 
4.05 
3.96 

3.96 
4.05 
3.97 
4.00 

3.99 
3.99 
3.94 
3.98 

4.02 
4.02 
4.00 
3. 93 


Inches. 
4.08 
4.09 
4.07 
4.07 

4.02 
4.02 
4.04 
4.01 

4.00 
4.00 
4.02 
4.07 

3.99 
3.98 
4.00 
3.93 

3.90 
3.93 
4.00 
4.00 

3.% 
4.00 
8.% 
4.01 

4.11 
4.10 
4.08 
4.11 

4.03 
4.09 
4.06 
4.08 

4.01 
4.07 
4.05 
4.06 

4.09 
4.03 
4.00 
4.01 


Sq. inches. 
16.16 
16. 12 
16.00 
16.08 

15.84 
15. 88 
16.16 
16.16 

16.12 
16.20 
16.00 
16.44 

16.12 
15.92 
16.28 
16.00 

15.60 
15.64 
16.00 
16.12 

15.84 
16.00 
15.84 
15.88 

16.48 
16. 24 
16. 52 


Pounds. 


Pounds. 
21,900 
20,100 
19,300 
16,600 

17,200 
18,000 


Pounds. 
1,355 
1,247 
1,206 
1,032 

1,086 
1.134 
















18,900 1 1,170 
19,500 j 1,207 

19,000 1.179 








18,900 
15,500 
14,400 

13,800 
13,200 
14,000 
13,400 

11,900 
13,200 
14,100 
13,100 

13,800 
13,500 
13,400 
13,000 

14,100 
13,200 
13,300 
13,500 

11,200 
14,400 
13,700 


1,167 
969 

876 

856 
829 
860 

838 

763 
844 

881 
813 

871 
844 

846 
819 

856 
813 




































803 


82 


16. 28 




829 

702 
870 
850 




1 84 


15.96 
16.56 
16. 12 
16.32 

16.00 
16. 24 
15.96 
16.16 

16. 44 

16. 20 
16.00 
15.76 


... . .. 


84 




86 




86 




14,500 \ 888 
14.200 888 


88 
88 
90 
90 

92 
9*2 
94 
94 

% 
96 

98 

98 
100 
100 

102 
102 






12,500 
12. 700 
12,400 


770 
796 
767 

809 

895 
881 
838 

897 








13,300 
14.500 
14,100 
13,200 

14,600 








4.01 ', 4.06 
3. 95 4. 02 


16.28 
15. NH 






12. 500 787 


3.95 
3.94 
4.00 


4.05 
4.01 
4.00 


16.00 
15.80 
16.00 
16.04 

16.24 




12.800 ' 800 




12.500 | 791 




12, 100 756 


4.00 [ 4.01 
4.08 3.98 




11.500 ] 717 




13, 900 k.Vi 


4.07 


4.00 


16.28 




12. 200 749 











Digitized by VjOOQIC 



512 



cement retarded sets. 

Star Portland Cement. 



RETARDED SET SERIES. 

Additional tests after setting longer periods in air at ordinary and 
at low temperatures. 

The intervals during which these samples were exposed to Z F. 
temperature were preceded by setting in air at about 70° F. periods of 
3 or 4 days each. This short period occurred immediately after mix- 
ing. After exposure to low temperatures the samples remained at 
about 70° F. the different intervals stated in the details of the tests. 

CEMENT, WITH PLASTER. 



1 Time of setting in air 


Dimensions. 




Compressive 




I at temperatures' of — 






strength. 




1 Hours 








Sec- 
tional 




Remark*. ' 


Marks. ! re- 


i 


1 








tarded. 

0° F. 70° F. 

1 


Height Compressed 


area. 


Total. 


Per 
square 
inch. 






Mo*. Dntfs. Moh. 


Day a. 


In*. 


Jn». 


Ins. 


%m. 


Putind*. Pound*. 




J 17 


72 4 




*4 


1.98 1.98 
2.03 1 2.00 


2.00 
2. 02 


3.96 
4.04 


2, 270 
1,700 


573 
421 










| 






1.98 ■ 2.01 2.00 


4.02 


2.010 


507 






1 






2.03 2.01 1 2.03 


4.08 


2,200 


539 






I : 






2.00 [ 2.00 - 2.01 


4.02 


2, 800 


696 




J 17 


72 4 




1.99 1 1.98 1 2.01 


3. 98 


1,540 


:*87 






: 




1.98 ' 1.97 


2.02 


3.98 


1,400 


352 












1.99 | 1.99 


1.99 


3.90 


1.210 


306 








1 




1.99 1 2.00 


2. 01 


4.02 


1.040 


40* 








1 | 




2.01 j 1.99 


2.02 


4.02 


L480 


368 




J 17 


72 


4 1 1 




1.99 . 1.99 


2.00 


3.98 


2, 490 


626 












1.97 1.99 


2. 01 


4.00 


2. 050 


513 








1 


| 1.9* 1.99 


2. 01 


4.00 


2,940 


735 






1 i 


1 2.U2 2.00 


1.97 


3.94 


1,900 


4*2 






1 1 


1.94 1.98 


2.00 


3.96 


2,aso 


601 




J 17 


72 5 


| 


1 


1.9s 
1 . 98 


1 . 95 


2.00 


3.90 
3.98 


2,040 
1,380 


523 
347 










1.99 1 2.00 








2. 00 


1 . 99 1 1 . 98 


3.94 


1,770 


449 










1 1.% 


2. 00 1.99 


3. 98 


1.720 


432 




l 


1 


! 2.02 


2.00 I 1.98 


3. 90 


1.730 


137 




J 17 


72 


| 


5 


1.9S 

l . 9* 


2.00 , 1.90 
2.04 2.00 


3. 92 
4. W 


2, 500 038 
1,9*0 1 4M 




,... 








1.9* 


2.00 1 1.97 


3.94 


1.800 ! 457 








1 i 


1 1.97 


1.99 1.99 


3. 90 


1.810 457 








1 


' 1.97 


1.98 1 1.97 


3.90 


2.490 038 




J 17 


" 


1 


* 


' 1.90 i.'.»f> : i.w» 


3. 90 
3.92 
4.02 

3. 98 


2.200 . 564 
2.590 1 6til 
2,250 . 560 
2.400 603 


1 Heated at 110° 

C. to a con- 

1 stant weight 

j before te*t- 


: 


1.97 

1 1.9* 

1.9S 


1.9o 1 2.00 
2.01 2.00 
2.00 1.99 






i 


, 1.% 


1.9S | 2.00 


3. 90 


2,200 ' 556 


J Loss =19 per ct. 


J 17 


72 


4j 1 2 


1 2.03 


1.97 ! 2.00 


3.91 


2,150 516 








1 1 


1 2. 03 


2.01 1.99 


4.00 


2, 180 5-15 








i 1.94 


1.99 1.99 


3. 96 


2.000 5U5 










1 


1 1.98 


2.01 1 1.9* 


3.98 


1,700 427 




J 17 


96 


1 




4 I 2.00 


2. OS 1 2.02 


4. *20 
4.14 


1.990 l 474 
2. 120 512 




I 


1 2.00 ' 2.01 2.03 




i 


1 2.01 | 2.03 1 2.00 


4.00 


2.080 1 512 




1 


1 


2. 00 2. 0<> 2. 06 


4.24 


1,300 1 307 




1 




2.00 1 2.09 1 2.02 

| j 


4.22 


2,320 550 




J 17 1 '.»«'- 


1 


1 


2-»-"» j -'.01 2.02 

2.00 ' 1.9.S 1 2.01 


4.00 
3.9* 


1.100 271 




1 


1 


1,180 


296 


! I 


2.06 ] 2.00 | 2.00 


4.00 


1,210 


303 




1 


2.03 2.00 | 1.99 


3. 98 


1,000 [ 251 






^ 










2. 01 


2. IK) 


2.00 


4.00 


1.110 27* 
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Hours 
Marks. I re- 

1 tarded. 



Time of setting in air | 
at temperatures of— i 



Dimensions. 



1 17 



J 17 



.1 17 



J 17 



.1 17 



}fos. 
4 



Days. 



Vox. 
1 



Day*. 



Height. 



Compressed j 
surface. ' 



In*. 
1.99 
2.01 
2. IK) 
2. 02 
1.9S 

2. 12 
2.02 
2. 09 

2.01 
2. 02 



Sec- 
tional 
area . 



Compressive 
strength. 



I Total. 



In*. 
1.9S 
2.01 

2. 00 
1.99 
2.02 

2. 01 
2.01 
2.01 
2. 01 
2.00 



2. 00 | 2. 10 
2.00 j 2.0-1 
1.9S 2.03 
1.9S j 2.02 
2. 00 2. 05 



2.02 
1 . 9S 
2.00 
2.01 

1 . 90 

2. (X) 
2. (Kl 
2.00 
1.9-s 
1 . W 



2. irj 

1.9s 



■1.01 

l.o:: 



2. 00 
2. 00 
2.00 
2. Ol 

2.00 

2. 00 
1.90 
2.02 
2. (V) 
2. 04 



1.9S 
2. 02 
1.9s 



Ins. 
2.01 
2.00 

2. 01 
2. 03 
2.02 

2.00 I 

2.02 ' 
2. 00 

2.00 j 

2.01 I 

1.% I 
2.00 I 
2. 00 
1 . 99 
1.99 I 



Ny. in. Pound*. 
4.01 ( 2,250 



1.02 
4.02 
4.04 
4. OH 

4.02 ! 
4.00 ' 
4.02 I 
4.02 
4. 0M 

4.12 
4. OS 
4.00 
4. 02 
4. OS 



1.97 ' 3.94 

2.01 , 1.02 

2.00 I 4.00 

2. IK) 4. OS 

1.9S 

.00 , 

!.00 | 

1. 

2. OX. 4. Hi 

!.03 4.14 



:«.«.; 


4.(X) 


eio 



1 . 99 
2.0:5 
2.01 

2. 02 
2.(X> ! 

I 

3. 94 



1.02 
1.10 

3. 9.s 

4. OS 



15. is 
i."». -i-i 

S.91 
S. '.»! 



2,400 
2,080 
2. 770 
2, 570 

1,010 
1,930 
1,980 
1,800 

1,300 
i,:>oo 

1,200 

1.450 

1,490 
1,190 

2, (KM) 
1,010 
2.090 
l.sso 
1.700 

1,800 
1,100 
2. UK) 
2, 120 
1 . 9S0 

1,7W)' 

1 , 9 10 

2, 200 
2.120 
2, 000 

5. 700 
S. SOO 
(i. 300 



Remarks. 



square > 
inch. ' 



Pound*. 
557 
597 
518 
680 
030 

401 I 
475 
493 
4 IS j 
319 

304 
294 
357 • 
371 
292 

508 
401 
523 
401 
429 

150 I 

505 ! 
510 
47S . 



Heated at 110° 
C. to a con- 
stant weight 
he fore test- 
ing. 

I,oss=16perct. 



7o7 

0(0 



CEMENT WIT! I nl'T PLASTKR. 



J 22 



J 22 



J 22 



J 22 



4 




1 


2.01 


2.07 


2JV4 


1. 22 


3.0SO 


s7" 


j 






2. 03 


2. 02 


2. os 


1.20 


5.520 


s;;> 








2.01 


2. 00 


2.0 1 


4.20 


3. 050 


Sf-I 






2. td 


2 . ( >2 


2. 03 


1. 10 


2, 500 


(.10 






2.05 


2.01 


2.05 


EOs 


3. IM) 


s.v> 


1 


4 


! 1...,, 


2. OH 


2.03 


, •)•» 


1.710 


112 








2.00 


2. i*o 


2.0 1 


1.0.S 


l.JOM 


291 


1 






2. 00 


2. t H • 


1 . 99 


3. 9s 


1.09M 


125 








2. 0:; 


2.01 


2.01 


1.01 


1. UHI 


272 








2. or, 


2.00 


2.01 


1.02 


1.510 


520 


4 


1 






2.05 


2. 01 


4. 12 


2.000 


031 










2. 02 


2.01 


I. Of. 


2. 5i>o 


.V>7 






2.00 


2.ol 


2. IM) 


4.02 


2. vm 


71 i<i 






2.00 


2, 0.5 


2. of. 


4.22 


3, Ooo 


s.5:; 






! 2.01 


2.03 


2. 00 


4. is 


2.3oo 


...,o 


r, 




1 2. 0U 
1 . 99 


2.02 
2. I'M 


2. OS 
1.90 


1.20 


2. (.00 


01' > 






oil 






2. (Ml 


2 . 1 *2 


2. 02 


l.os 


3,200 


7M 






2.01 


2. 05 


1.99 


4. o.s 


2. 5.5o 


o25 






2.02 


2. 0:; 


2. 00 


I. MO 


2.90O 


711 




.-, 


1 . 9s 


2.05 


2. 07 


1.21 


2. ISO 


51 1 






1 . 99 


2. of. 


2. o| 


1. 1 I 


E7oo 


111 






2.03 


2. mi; 


1 . 97 


l.oo 


2. 2-50 


:>.\ 1 




i . 9 y > 


2 . 0. . 


J. Ml 


l.os 


1.920 


171 








2. 03 


1.98 


1 . 99 


3.91 


1,740 


112 



H. Doc. :>os- 



■m 
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CEMENT — RETARDED SETS. 
CEMENT, WITHOl'T PLASTER— Continued. 



Marks. 



J 22 



J 22 



J 22 
J 22 



J22 



Hours 

re- 
tarded 



J 22 



J 22 



J 22 



J 22 



.1 22 



Time of setting in air I 
at temperatures of— I 



! 



Dimensions. 



0°F. 



.Vo*. Days. 
4 



7(P F. Height. ^KT 1 



Compressive 
strength. 



Sec- 
tional I 
area, i 



Per 
Total, square 
! inch. 



Days.l 



96 



96 



In*. , 7»<x. 

1.99 [ 2.02 

2.01 2.00 

2.03 2.01 



2. 03 
1.9* 
1.99 
1.99 
1.99 

2. 06 
2.00 

1.99 
1.9* 
1.99 
1.90 
2.00 



1 . 97 
1.91 

1 . 9* 

2. 05 
1.9> 

1 . 96 

1 . 9* 

1 . 91 
1.9S 
1.% 

2. 00 
l.W 
1.97 
l.W 
1 . 90 



2.01 
2.01 
1.99 
1.99 
2.03 

1.99 | 

2.02 | 

2.00 
1.99 

2. 03 
1.99 
2.00 



In*. 
2.06 
2.02 
2.02 

1.99 
2.01 
2.00 
2.01 
2.00 

2.04 
2. 02 

2.01 
2.03 

2. 00 

2. 01 
2. 01 



Sq. in. round*. J\miiiif 



4.16 
4.04 
4.06 

4.00 
4.04 
3.98 
4.00 
4.06 

4.06 
4.08 

4.02 
4.04 
4. 06 
4.00 
4.02 



1.95 2.00 2.01 
l.W 2.01 2.00 
l.W 2.01 l.«)«i 
1.97 2.1*0 2. 00 

1.96 2.<>2 2.00 



:.on 



1.9S 

2.00 
2.00 
2. 01 
2.04 



4. 02 
1.05 



1 . W 
1 . 90 
2.04 
1 . 9^ 
1 . 97 

1 . 97 
1.9* 
1 . 9* 
1 . 9* 
1 . W 



2. 0-1 
2.01 



1.02 
4.02 
4.00 
4.00 
I. 01 

3. 92 
3. 9* 
1.0s 



3. 92 
3. 9 1 



3.800 , 911 
3,870 | 95* 
4,500 1,110 



2,250 


563 


1,920 


475 


2,000 


502 


2,300 


575 


2,010 


49-". 



2.00 1.9* 2.01 3.98 1,6*0 

2.02 l.W 2.02 4.02 1,390 

l.W l.W 2.01 4.00 1.600 

l.W 2. 00 2.03 4.06 1,720 

l.W l.W 2.01 4.06 1.410 

1.95 2.00 1.9* 3.90 2,000 

1.96 2. INI 2.02 4.04 2.730 
1.99 2.01 I l.W 1.00 2,700 
1.9* 1.9* | 1.9* .S.92 ' 2.850 
1.9* 2.00 1.9* 3.96 l 3.100 



1,9*0 


48* i 


2.400 


5** 


4,390 


1.090 


3,900 


96vr> 


2, 4*0 


611 


2. 890 


723 


2, 660 


662 



2.250 
2, 446 

2. 400 
2, 700 
2,730 

2. 310 
1.900 
2 130 j 
2,200 i 
2.000 



4.00 

3. 92 2, GOO 



4.(N; 

3.9* ' 



422 
346 
400 
424 
347 

505 

676 i 



.560 
607 
600 



5x9 
477 



561 

500 



1 , 500 


379 


j 2, 200 


5rtl 


1 . 600 


40* | 


; 2, 400 


("•09 ; 


1 2, 700 


6*9 


I 2, 2*0 


562 


2, 900 


729 , 


2, 250 


563 1 



2,900 
2,920 


714 
734 , 


12.000 
12.000 


737 

I 



Remarks. 
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CEMENT RETARDED SETS. 

Whitehall Portland Cement. 



515 



RETARDED SET SERIES. 



Samples taken out at 2 hour intervals. Main batch of cement allowed 
to rest undisturbed in the mixing bed between the times of taking out 
samples or when regauging. Age when tested 32 to 38 days. The 
cement was mixed when 28 days old from the time of grinding. 



Original quantities: 
< Vrut'iit . 



I'ounds. 
206 



Water 28.0 per cent= 59 

Water added to the main batch as follows: 









Water used. 




Water used. 










Interval 
after 






Interval 
1 after 


















! 


mixing. 


Succes- 


Total. 


1 mixing. 


Sueees- 


Total. 1 








sive. 






sive. 








Hrti.miii*. 


PoutuU. 


Pound*. 


llrn.mins. 


Pouiat*. 


Pound*. 




' 


Initial 
mixing 


J 59.00 


59.00 


1 32 00 
34 00 


1.00 
1.00 


100.75 
107. 75 | 




1 


2 00 


1.75 


60.75 


36 00 


1.00 


HIS. 75 i 




! 


4 00 


2.50 


63. 25 


, 38 IX) 


1.00 


109.75 • 






f) (X) 


5.00 


68. 25 


40 (X) 


1.00 


110.75 i 






s 00 


5.50 


73. 75 


42 00 


..50 


111.25 I 






10 00 


s.oo 


Ml. 75 


44 00 


.50 


111.75 1 




. 


12 00 


6.00 


87. 75 


16 00 


.50 


112.25 




1 


14 00 


4.00 


91.75 


IS 00 


.25 


112.50 






Hi <H) 


3. W 


94.75 


1 .so 00 


.25 


112.75 1 






IS 00 


3.00 


97. 75 


52 00 


.25 


113.00 ; 




1 


20 00 


2.00 


99. 75 


; .54 00 


.25 


113.25 






2J 00 


1.50 


101.25 


1 56 00 


.25 


113.50 ' 






24 00 


2.00 


103.25 


j 58 00 


.12 


113.62 




i 


26 00 


.50 


103.75 


60 00 


.13 


113.75 | 






2* 00 


1.00 


101.75 


62 00 


.12 


113.87 






30 00 


1.00 


105.75 


64 00 


.13 


114.00 




Dimensions. 




! 
| 




Com j 
tare 


restive 
ugtli. 






__ 






elional L 
area. | 


irst crack. 





W'T 


Remarks. 


ir^. 




St 




Hoiirlit. 


Compn 
Mir la 


vssed 
•c. 


1 




Total. 


square , 
inch. 1 




Itirht*. 


Inrhi ,<. 


Inch ft. S] 


i/ichrx. 1 


Pounds. 


Pounds. 


1 
Pounds. 


(i 


4. o:« 

4.07 
1.01 


4.05 
4.09 
4. 12 


3. 95 
3.93 | 
3. W 


16(H) . 
16.07 . 
1 6. 1 1 1 




1 12.9(H) 
113.7(H) 
109,200 


7,055 Age. 32 (lavs. 
7,075 D«>. 









' 92, 000* * 


6.612 ! Do. 


j 


1.09 
4.00 


4. us 
4.01 


1.02 
4.03 | 


16. 10 . 
16.16 




11X.9U0 
97, 100 


7,250 J),.. 


4 


85,000 


0,027 1 Do. 


4 


1.05 


4.01 


4.00 


16.16 


M.UUO 


103.200 


6. 3V, Do. 


6 


3. 99 


4.06 


4.0H 1 


16.21 


101.000 


109.1(H) 


6, 71s Do 


'"' 


4. a j 


3. 99 


1. (XI 


15. -»6 


104, 41MI 


104. (.00 


0.554 I Do. 


H 


1.10 
3. 99 


3. w 

4 .06 


1.00 I 
4.01 


16. 20 . 
16.40 




107. MMl 

9*. :'.(«) 


6, (.36 Aire. 33 da\>. 


* 


96, 100 




lo 


3. 9* 
i.<>5 


4.09 

3. 9s 


I.U2 ' 
4.00 


16.11 . 
15.92 




72.2(H) 
65.7(H) 


1*392 Do' 


:o 


5*. 000 


4.127 Do. 


12 


:•;. ys 


4.01 


1.03 • 


16. 16 


59. 500 


6.2. KH) 


3, M*-l Do. 


12 


3.9* 


i.oo 


I.OS 


16. .V. 


47.1(H) 


50. :umi 


3.0^7 Do. 


14 


1.02 

3. oh 


3. 9* 
4.01 


1.00 | 
4.04 j 


15.92 . 
16.20 




51.1 h Hi 


3.961 Do. 


11 


30. 000 " 


3. 14S Do. 


16 


3. 99 


3. Oh 


1.08 , 


16.21 


:2»,o<k) 


51 . 000 


3,177 Do 


it; 


3. 9S 


4.00 


1.09 


16.61 


19, 20O 


53.. 100 


3.215 D,. 


j s 


3. MS 


4. (HI 


1.07 ' 


10 Jx 


l\NKI 


50, 21 M) 


::.ov| Do. 


If* 


3.9s 


l.ll". 


1.01 


16.21 




|S. l.H» 


2 9*0 




Do. 
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CEMENT RETARDED SETS. 



Dimensions. 



iiii„m. Mirlnri'. 



Sectional 



First craek 



Compressive 
strength. 



I Per 
Total, square 
iiK'h. 



Remarks. 



20 
20 



21 

21 , 
26 ! 
26 I 



lnrhe*. 
3. 99 
3.97 
3.99 
3.97 

3. 98 
4.03 
3.99 
3.98 



Inch a*. 


Inches. 


1. 05 


4.08 


4.06 


4.07 


4.07 


4. 05 


4.01 


3. 97 


4.00 


3.95 


3.97 


4.01 



4.09 
1. 10 



3. 98 



Stj. inches. 
16. 52 
16.52 
16. 18 
15.92 

15.80 
15.92 
15.28 
16.32 



PoU7lf1#. | 

47,400 j 



41,100 

4S. sOO 
43. 200 



1*1)11 1lfl$. 

51,500 
52. 400 
50,100 
46, 600 

44, 900 
12. 300 
52.200 
43. 200 



Pound*. 
3,117 
3, 172 
3,040 
2, 927 

2, 842 
2. 657 
3,416 
2. 647 



28 
28 
30 
30 

32 
32 
34 
34 



40 
40 
42 
42 

44 
44 

1<) 
46 

4S 

IS 



51 
54 



4. 09 

3. ys 

3.97 
3.96 

4.04 
3. OS 
3.98 

3. 98 

4. 06 

4. 05 
3. 99 
4.10 

4. 06 

3. 98 

4. 05 

3. 98 

4.06 
3. 9s 
4.04 
4.00 

4.01 



3. 99 
4.04 
4.10 
4.04 

3.97 
4.05 
4.06 
4.09 

4.00 
3. 98 
4. 10 
3.97 

3. 98 

4 . 0s 
3. 98 
4.06 

3. 98 
4.02 
4.00 
4.03 

3. 96 
UK! 



4.02 
4.00 
4. 05 
4.01 

4.00 
4.05 
4.01 
4.01 

4.00 
3. 99 
3.99 
4.01 

4.00 
3. 97 
4.04 
3. 99 

3. 99 

:;. 99 



3. 95 
3. 90 



v 97 


1.01 


3. 97 


3. 99 


3. 97 


3. 90 


3. 96 


1. 00 


:;. 99 


■1.91 


1.01 


4.03 


1.04 


:'.. 9«'. 


3. W 


i.oo 


;;. 95 


4.02 


i.oi 


:;. 95 


4.02 



16. 01 
16. 16 
16.61 
16.20 

15. .v< 

16. 10 
16.28 
16. 40 

16. 00 
15.8,8 
10. 30 
15.92 

15.92 
16.20 
16. OS 
16.20 

15.S8 
10.04 
15.92 
16. 12 



48.4(H) i 3.018 

14,000 2.723 

44. 100 i 2,655 

42. 100 2. 599 



2, 000 
7. 600 



3,0.300 
27. 700 



15.61 28,700 

15.90 28,700 

15. >s 

16.01 30. -200 

15.92 

15.92 29.MH) 

1 5. 72 

16.20 23.600 



39. 60t.» 
42.500 
37.100 

40. 200 

3s, 700 
35, 200 
43, 100 
41.700 

34. 200 

3M, 600 
27.300 
34.500 

<is. 900 
38. 100 



30. 100 
29. 6.00 

31. 100 



30.400 
:10. 100 



2. 494 

2, 592 



,451 



I).. 



2. 119 D«< 

2,217 ' Do 

2,635 Aire :> 

2,619 Do 



16.2. 
15. M 
15. SI 
15.81 



29. 500 
24,200 
21.000 
21,800 



2,148 
2.074 
1 , 698 
2.130 

1.7S> 
2,391 
1.966 
1,780 

1.925 

1 , S55 

2, 106 
1,91 1 

1,910 
1 , 891 
1 . 832 
1.085 

1.990 
1 . 690 
1.-.75 
1 . 000 



Do. 

IK.. 

Do. 



16 



23.1)00 
22. 100 



1. 131 
1 . 2.20 
1 . 428 
1. 161 



Do. 
1M. 
D... 
Do. 



01 
04 



1 5. 8 1 

16. 12 



18.7'M) 
12.500 



19.100 
19.500 



Do. 
Do. 
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CEMENT RETARDED SETS. 517 

Stokm King Portland Cement. 

retarded set series. 

Samples taken out at :i-hour intervals, with one interval of 8 hours. 
Main hatch of cement allowed to rest undisturhecl in the mixing bed 
after the initial gauging, excepting two occasions, 8 hours after mixing, 
when 4 pounds of water was added, and 11 hours after mixing, when 
1.75 pounds of water was added to the main batch. Material sufficient 
for each lot of two O-inch cubes was detached from the main batch, 
reworked, and regauged when required, just before putting into the 
molds. Age when tested. 3 months. 



original <|unntitks: 



munis 



< Vnu'iii :tx> 

Wa t< r '_".». ;i |»rr cent - 1 12 

Water wa* added to the individual detached hatches as follows: 



Im ;, rval wut.-r , Im ;; r v i1 w :l «, r 

mixing. iiii\fii;. 



H„u,->. /•„„,"/>. //,„/>•>. pound*. 
1- -J..". ! J.i S 







])! 


!U 


U<'.i 


ll>. 












-irn 


1 
„th. 




ir-. 












-, 


■ti' 
lit i 


tuil 

'• 1 


Urst 
mirk. 






jVr 
ilirh. j 


Remarks. 




II. 


■iirl.i. 


( 


'omj.n^rd 
Mirfiuv. 






1 






h-tnl. 




;; 


h 


.. Ol 


/;/ 


.I"' 


. Inrlns. 


>'/ 


■«/ 


In V 
'.•J 


/v „/„,/>. 
Sl.l ,H) 


/ 


3-3 


Innmls. 
J. M.i 
•J.-'ijs 




•_* 




'•. 07 


» 


. ( iM 


• '..«! | 




;;»'. 


-•» 


ti.".. (HMI 




ss. ;,r.) 


J. I »J 




i 

i 




;.oi 
•.in 


i 


. . 

.0] 


(i. ON 

d. in 
( '. it . 
ii. 11 




S«i 

;;i. 


Jo 
•J I 


».:;.ooo 
»:.*.. i m m » 

f)'.'. .".Of) 
VI. H.H.I 




S V |,N, 
Xj. |<M 
S.|. 1. HI 


J. IJ7 
•J.J'.M 




> 




'. "] 


, 


.OO 


i.. i»7 




H»i 


«•_• 


t'.J. IK Ml 




7\'.MI 


•J.osj 




in 
in 




i . 1 M 1 

..Ol 




. 0»» 


<-. in 




j.i i 


oj 


IJ^tHI 

.'xi.ooo 




t',| f.OH 


1.^ > 

l.-.r. 
i.iti.i 




i< 




".. '.".' 




.'.»l 


... in 




:;r, 


J J 


JO, OOf 1 




J.l. •.•-«> 


v_.;, 




i^ 




, it] 
. 1 l."» 


, 


. 'Ml 


i.. n 
(.. in 




;i; 


Ji!'. 


■_'.'■ . 7m i 
■_"_' . ; j n i 




J 1 . J' H 1 


Ul\\ 




•.-j 




".. '/.' 


, 


. IHI 


»;. 1 1 




;:.. 


M 


•JO. II Hi 




J'., 11 "I 


717 




-j 




i. (Ml 


i 


. 11' 


«;. u 




:;<i 


*l 


J J. I'O" 




_'J. lioo 


ol:; 




ji 




'. OJ 




. '.'(1 


ii. ii'.» 




: i( i 


:;n 


■j;; i-i m 




■j;;. ooo 


r.;.l 




j i 




>. '.'s 


i 


. oo 


«>. > s 




:'.t. 


|s 


j;. ;ihi 




•Ji. -jmi 


7I* 




j, 




,.<K. 




.'.** 








•.'1 


]v ]IM. 




IVlOO 


".' ■ I 




■ji. 




"'. '.'^ 


i 


. 1 ) J 


»i. II'J 




:;*', 


^ ! 


'_! iO" 




JO. loo 


".<..; 




JH 




"». •."'• 




. w 


•'. '.'i! 




:J. 




IT. - ,. 




17. niki 


'.01 




J^ 




'..(HI 




. '.«• 


i-.Ol 




;•>»• 


(HI 


|v ;„„> 




lS./MMI 


M 1 





ii.01 r,.oj ;y,. is i;. :..;o , ih.:»*ji :;t:» 

(i. (XI | J.JD JrvJH 7.IUH) I 7, ('.(HI .:oi I'nrt ' »f a cliln 
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518 CEMENT RETARDED SP:TS. 

Newark and Rosexdale Natural Cement. 



RETARDED SET SERIES. 

Samples taken out at 2-hour intervals, with one interval of 18 hours 
and one of is hours. Main batch of cement allowed to rest undis- 
turbed in the mixing bed after the initial gauging. Material sufficient 
for each lot of two 0-inch cubes was detached from the main batch, 
reworked, and regauged when required, just before putting into tht* 
molds. Age when tested, 35 days. The cement, when mixed, was 14 
days old from the time of grinding. 



Original quantities: 

Cement 

Water 42.7 i*r eent 

Water was added to the individual detached batches as follows: 



INnm-k 
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aft.-r 
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Water 
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mixing. 
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u in. 


Pound*. 


2 


3.0 
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3. 3 


1 
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43 


2.0 


17 


3.0 
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2. 2a 


21 


3.3 




19 


2. 30 


23 











This batch of material had set sufficiently 45 minutes after initial 
gauging to become somewhat resonant in the mixing bed. It wa> 
necessary to scrape off the material from the main batch for cubes 17 
hours retarded and thereafter. 
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Whitehall Portland Cement. 
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RETARDED set series. 

Samples taken out at intervals, the main batch remaining undis- 
turbed in the mixing bed after the initial gauging. The cement was 
mixed with 25.0 per cent water by weight. I^ots of two 0-inch cubes 
were taken out immediately after gauging, and 2 hours and 4 hours 
later. The material for the second and third lots was regauged with 
0.25 pound and 1.75 pounds of water, respectively. In subsequent 
lots the cement had set very hard in the mixing bed and required to be 
broken up with a pickax and reground in a mortar before regauging. 
This was reground to pass a Loo-mesh sieve. About 40 per cent of 
water additional was used in regauging the material 24, 48, and 146 
hours retarded. 

The results show the cement retained its strength practically 
unchanged after an interval of 4 hours in the mixing beet, and that 
even days thereafter the indurated material can be broken up, reground 
and regauged, and then reacquire a certain compressive strength. The 
samples were tested when 35 days old from the time of initial gauging. 





Dimensions. 
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A number of grouts were mixed in the afternoon, allowed to remain 
at rest in the mixing bed over night, a period of 15 to 10 hours, 
reworked in the morning, adding water if necessary to establish such 
a consistency as common in mortar for stone masonry or removing 
surplus water at this time, after which the material was put into 
molds. After setting about *Jo days or more in the air, tests on com- 
pressive strength wen* made as follows: 
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CEMENT RETARDED SETS. 

Alpha Portland Cement. 



RETARDED 8ET SERIES, GROUTS. 

Original quantities: Cement, 97 pounds; water, 43.5 pouuds=4L$ 
per cent. 

Mixed and allowed to remain over night, 15 hours, in the mixing bed. 

One pound of surplus water removed in the morning, leaving 4i.'> 
pounds =43. 9 per cent, in the mixture. Worked over and put into 
the molds. 

Age when tested, 30 days. 



Dhm-nsio 
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inch. 
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lh'CKEKiioFF Portland Cement. 

K ETA K DEI) SET SERIES, GROUTS. 

Original quantities: C 'oniont, loo.5 pounds; water, 43.5 pounds = 
4o.r> per cent. 

Mixed and allowed to remain over night, 15 hours, in the mixing bed. 
Worked over in the morning and put into molds. No water needed. 

Age when tested, :M davs. 
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CEMENT RETARDED SETS. 

J0S8ON Portland Cement. 
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retarded set series, o routs. 

Original quantities: Cement, i>0.f> pounds; water, 44 pounds = 48. 6 
per cent. 

Mixed and allowed to remain over night, 15 hours, in the mixing 
hed. Four and one-half pounds surplus water removed in the morn- 
ing, leaving 3^.5 pounds =43. 7 per cent, in the mixture. Worked over 
and put into the molds. Age when tested, 30 days. 
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Steel Slao Cement, 
retarded set series, o routs. 

Original quantities: Cement. s4.5 pounds: water, 43 pounds = 50.9 
|vr cent. 

Mixed and allowed to remain over night, 15 hours, in the mixing 
hod. Worked over in the morning and put into molds. 

Aire when tested, 30 davs. 
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CEMENT RETARDED SETS. 



Bonneville Improved Natural Cement, 
retarded set series, grouts. 

Original quantities: Cement, 70.5 pounds; water, 43.5 pounds — 61.7 
per cent. 

Mixed and allowed to remain over night, 10 hours, in the mixing bed. 
Five pounds surplus water removed in the morning, leaving 3\*» 
pounds = 54.6 per cent in the mixture. Worked over and put into 
molds. Lumpy at the time. 

Age when tested, 31 days. 







Dimensions. 
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Hoffman Natural Cement. 



RETARDED SET SERIES, GROUTS. 



Original quantities: Cement, 74 pounds; water, 47.5 pounds =64.2 
per cent. 

Mixed and allowed to remain over night, 10 hours, in the mixing bed. 
Worked over in the morning and put into molds. No water needed. 

Age when tested, 'U days. 
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CEMENT — RETARDED SETS. 523 

Mankato Natural Cement, 
retarded set series, grouts. 

Original quantities: Cement, 72 pounds; water, 49.5 pounds = (>S. 8 
per cent. 

Mixed and allowed to remain over night, 16 hours, in the mixing bed. 
Worked over in the morning and put into molds. No water needed. 

Age when tested, 3L da vs. 



Dimensions 



Num- 
ber. 



Height. 



Inches. 
5. 9S 
5. 90 
6.02 
5.97 
6.05 



Compressed 
surface. 



-j Sectional 
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Compressive 
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crack. 
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34. .v» 


S, 050 


8, 800 ' 


•Wi 


:u. 51 
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Remarks. 
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Norton Natural Ckmknt. 
retarded set series, grouts. 



Original quantities: Cement, 73 pounds; water, 43 pounds = 51* per 



cent. 



Mixed and allowed to remain over night, 15 hours, in the mixing bed: 
4 pounds of water added in the morning, making 47 pounds = 64. 5 per 
cent in the mixture. Worked over and put into molds. 

Age. when tested. 31 davs. 
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524 CEMENT WITH AND WITHOUT 4 4 RESTRAIN EK." 

THE BEHAVIOR OF CEMEXTS DCIUXd MIXJXO WITH AXD WITIWI 
THE 1>KESEX(E OF A "RESTKA1XER." 

Tests made under the preceding heading on retarded sets innui 
those on the strength of a Portland cement of the usual commeivi.. 
mixture containing plaster of paris; also some of the same bn^i 
kindly supplied by th^ manufacturers by request, without the ac- 
tion of the "restrainer." so-called. The setting properties, a> 4w\ 
by the method with indentation needles, were modified in the maun-: 
desired, although the ditierenccs in the rate of setting were le^n/r- 
spicuous when a mixture of thin consistency was used. 

Concerning the interval of time elapsing from the gauging ( >f l^ : 
mixtures to the time when a state of plasticity was acquired and it- 
absorption of the full amount of water present occurred, the oi;.:: 
containing plaster was the earlier to attain these phases when t*'{*: 
cent or more water was used. A conspicuous difference in Mmvi r 
a])peared between the two kinds of ecment when, in their earlier ar^ 
after grinding, the material was mixed with water having its tcniprv 
ture near the freezing point. The cement without plaster was miv: 
with 4<> per cent water by weight at the temperature of about :->:' :. 
The cement was poured into a bucket containing the water, stirring!^ 
mixture during the operation. There was a momentary interval aft-r 
the full amount of cement had been added, during which the mixtur 
had the consistency of a thin mortar or very thick grout. A tVi 
seconds later the mixture suddenly thickened, and when moved aWt 
separated into a granular, mealy mass. Using 5(> per cent of wat»: 
the result was the same as before; a dry, mealy mass was fornix 
With tin percent of water the mixture thickened immediately after th- 
cement was all in. but did not attain so dry and thick a consistent w 
with the lower percentages of water. With higher percentage? of 
water tin* mixtures became ordinary grouts. 

The behavior described was characteristic of the cement without 
plaster. Corresponding experiments made with plaster additions inv- 
ent in the cement did not show the granular, mealy state in the mixture*, 
the roults being ordinary grouts. These two kinds of cement uw 
each -J months old from the time of grinding, when the above obser- 
vations were made. One month later the peculiar characteristics of 
the cement without plaster had largely disappeared. The 40 percent 
mixture displayed enfeebled traits as before, and the .*><> per cent mix- 
ture required 1»'» minutes after mixing to acquire a pasty state. I^ater 
examinations of the material showed it still retained this trait, whieh 
now displayed itself when a less amount of water was used than a?«»w 
mentioned. No observations were made upon cement less than - 
monihsold. The general results tend to associate this behavior flith 
the absorption properties developed by cements in a greater orK'*> 
degree after water has been added. 

The ct>mpre-si\ c tests showed greater strength possessed bv the 
material containing the plaster addition, so far at least as pertains to 
the time of setting covered by these experiments, and during the earlier 
periods of the series on retarded sets. 
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CEMENT ABSORPTION OF WATER. 525 

LHSORPTIOX OF WATER BY (iROUT MIXTURES AND TESTS OF GROUTS. 

Cement to which water at ordinary atmospheric temperatures has 
>een added in sufficient quantities to at first produce a grout, may sub- 
equently thicken, the water disappearing apparently by absorption in 
he mixture. The interval of time necessary to accomplish this result 
aries with the amount of water used in a given kind of cement. 

Experiments with Star Portland cement, with and without plaster. 
rave the following results: 



«V,n,nt will, i-lastrr.' r,,, ";;i! l ^y. i r t . hol,t 



Quantity , P nt, '^' lll 1 Quantity JV^i™,! 



1 >'" 


f lit. 

10 


11 n 


II Vf. 


/*.»• 


out. 
10 


limns. 


1 


:>o 




71 




:*) 


~\ 


! 


CO 




ll" 




t'.o 

70 


i.V 




N» 




31 




M) 


11 




Ilk) 




1"> 









In the above cases the full amount of water disappeared below the 
surface of the mixtures at the times stated. The mixtures were each 
stirred occasionally after the water was added. A moderate amount 
of stirring promoted the absorption of the water, while vigorous stir- 
ring sensibly retarded this action, and temporarily reduced the con- 
sistency of the grout. The interval of time required for the absorption 
of t lie* water is necessarily approximately given, since the* period is 
influenced by the manipulation, and some uncertainty exists as to the 
time when the period shall be judged to have reached its end. 

Bearing upon thi> kind of phenomena, an examination of the detail* 
of the tests on retarded sets shows that at certain stages copious 
quantities of water were needed to maintain the desired consistency 
of the mixture. Thus with the Star Portland cement, with plaster, 
the interval between 4V and i*A hours after initial mixing was charac- 
terized by the addition of considerably more water than at any subse- 
quent period. A large quantity of water was initially used with the 
same brand of cement without plaster in its composition, and this 
does not show so marked a period subsequently. With the Whitehall. 
t>-t hours series, the interval of time between 4 hours and 20 hours was 
one in which much water was added. In the ordinary mixing of 
cement similar behavior is met with, and while in some instances deri- 
niteness is lacking, there appears reason for believing that these inter- 
vals mark different stages in the chemical activity of the material. 

The tests which next follow were upon the material which was 
mixed with different percentages of water and allowed to remain in 
the mixing bed until the water u*ed was absorbed. The mixtures 
were then put into molds, set in air, and tested when Mo days old. 
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CEMENT G ROUTS . 

Star Portland Cement, with Plaster. 

[40 per cent water. Remained in the mixing bed 6J hours.] 



Dimensions. 



Height. 



Inchut. 
4.05 

4.a=> 

4.00 
4.04 



Compressed 
surface. 



Ull'/H fi. 


IliC?U*. 


3.94 


4.14 


3.94 


4.13 


3. 96 


4. 20 


3.97 


4.24 



Sectional 
area. 



Si], incite*. 
10.31 
16. 27 
16. 03 
16. 83 



First 
crack. 



Compressive strength. 



Per square 
inrh. 



Pimnfte. I\ntndz. Poh wit. 

63,600 60.500 1.077 

52.000 67,400 1.143 

71,700 71.700 4,311 

74.700 I 74,700 4.439 



Remark*. 



3.97 


4.03 


4.01 


4.00 


4.03 


. ^ 



[60 per cent water. Remained in the mixing bed 11 hours.] 



4. 20 


3. 93 


16. 51 


4. 15 


3.92 


16. 27 


4.08 


3.94 : 


16.08 


4.14 


3.94 


16.31 


4.15 


3.94 


16. 35 



:>3. .t00 


2, 029 


31,300 


1.924 


33. 100 


2. OVi 


32, 4(H) [ 


1.9S7 


27. 7lK) l 


1 . «iV»4 



[so per cent water. Remained in the mixing • ><•< 



4.08 ' 


4.00 


4.07 


16. 28 


4. 00 1 


4.06 


3. 09 


16.20 


4.03 


4.00 


4.10 


16. 40 


4.03 


1.00 


4.03 


16. 12 


4.03 


4.00 ' 


1. OS 


16. 20 



, hour*.] 



25.1 d) 


1.M2 


21.200 


l , ;>"9 


25. 700 


1.507 


26. 100 


1,619 


25, «*X> ! 


1.509 



[ion p t -r cent water. Remained in the mixing bed 45 hours.] 



3. 00 

4. 00 

3. 07 
3.98 

4. IX'» 



4.01 
4.01 
1.05 
4.02 

1.00 



4.11 
4.07 
4.00 
1.00 
4.05 



16. IS 
16.32 
16. 20 
16.08 
16.20 



21. KM) ' 


1,462 


20. 200 


1 . 23.S 


20. 100 


1.211 


22, 300 


1.3S" 


22. S00 


1,407 
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CEMENT — GROUTS. 
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Star Portland Cement, without Plaster. 

[40 per cent water. Remained in the mixing bed 4f hours. ] 



Dimensions, 



Height. 



4.01 
4.02 
4.02 
4.03 



Compressed 
surface. 



Sectional 
area. 



4.01 
4.08 
4.02 
1. 06 
4.00 



IiwttC*. 

3. 97 

3.95 
3.94 
4. 18 



Inche*. 
4.20 
4.16 
4. 13 
3.97 



Sq. inches. 
16.67 
16.43 
16.27 
16.59 



First 
crack. 



l*ound#. 
51,100 
36,000 
45,900 
53,500 



Compressive strength. ] 



Tnt»l Per s <l«a r e 
lolttl - inch. 



Pound*. 
54, 900 
41,500 
52, 200 
53,500 



Pound*. 
3, 293 
2,526 
3,208 
3,225 



[50 per cent water. Remained in the mixing bed 7i hours. 



1 

4.03 , 


3.93 1 


4.13 


16.23 


41,000 


4.04 


3.94 ' 


4.14 


16.31 


41,100 


4.06 


3.95 , 


4. 16 I 


16.43 


49,500 


4.00 1 


3.95 1 


4.18 ] 


16. 51 


49,100 


4.00 


3.95 J 


4.17 1 


16.47 


47,000 



43,500 


2,680 


41,100 


2,520 


49,500 


3,013 


49,100 


2,974 


50,400 


3,060 



Remarks. 



[60 per cent water. Remained in the mixing bed 15 hours.] 



1.13 
4.17 
4.11 
4. 12 
3. 95 



3. 93 
3. 95 
3. 95 
3. 94 
4.15 



16.23 
16.47 
16. 23 
16.23 
16. 39 



41,600 ! 


41,000 


2,563 


39. 100 


39, 100 


2,374 


39.800 


39,^ 


2, 452 1 


31 . 500 


35, 900 


2.212 1 


36. 500 


38,700 


2, 361 



4.00 
4.05 



4. OS 
4.00 



[70 per cent water. Remained in the mixing bed 30j hours.] 



4. (Hi 
4. 15 
1.10 
4. 12 
4.03 



4.00 
3. 94 



16.04 
16.39 
16.40 
16.2-3 





27, 100 
2\ 900 
30. S00 
29, 100 
27,800 


1,690 1 
1.763 
1,878 1 
1,793 
1.746 


1 


1 


26,800 





[SO per cent water. Remained in the mixing bed 44 hours.] 



4. 10 


4.01 


4.11 


4.02 


4. 07 


4. or, 


4.2-2 j 


3. '.»•'» 


4.13 | 


4.U3 



16.44 26, 7(H) ' 

16.52 27,400 

16.52 26, 900 I 

16.63 28.100 | 

16.64 23,400 



1,624 
1 , 650 
1,62* 
1,70s 
1,707 



Age 33 days. 

Do! 
Do. 
Do. 



The tests of grouts which were mixed with hot and cold water gave 
the results which follow. The temperature of the hot water used was 
82- C. The cold water was at about freezing. 
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528 CEMENT GROUTS. 

Star Portland Cement, without Plaster, 
grouts mixed with hot or cold water. 
Age when tested, >V2 days. 

140 per cent ire water. Acquired a granular mealy state when mixed, immediately tampvl 

molds."] 



Dimensions. 



Height. 



('(impressed 
surface. 



Sectional First 

area. crack. 



ritimate strength. 



IVr square 
inch. 



I w . 



Iurhnt. Indus. > Si], inrlira. Pounds. I'ntHnh. I'l'inul*. 



3. 97 


l.Ol 


1.07 


16. 4 4 


3. yt> 


l.dT 


1.03 


16. 10 


3. 97 


4.00 


4.04 


16. 16 


'A. 90 


4. OX 


1.09 


16. is 


3.96 


4.05 


4. 01 


16. 30 



16. 500 


2. s-ls 


14.000 


2. 720 


11.100 


2. 543 


n.300 


2.500 


lo. rm 


2. 476, 



Reiimrkv 



[50 per cent ice water. Acquired a granular mealy state whet* mixed, immediately tanijKsl 

nioldsj 



3.9,x , 3.97 | 4.01 

3.97 4.00 I 1.0.") 

3.% I 4.00 , 1.11 

3.90 j l.(N) |. 1.13 

3.94 4. (XI 1.05 



10.04 


32. NO0 


2.IM5 


16.20 


33,-ltKI 


2. t»62 


16. .V. 

10.52 


34.400 

34.100 


2, (>77 
2. 064 


16. 36 


30, .300 


1.S.2 



[.">o per cent lmt water. sjM'. Remained a thin mortar 2. hour< and was then put intom<»5U 



•1.05 


4.04 


4. is) 


16 


16 


4. 10 


1.07 


1.00 


16 


2 s 


1.03 


4.00 


4. (Hi 


16 


21 


4.01 


4.05 


1.05 


16 


10 


4. OS 


3. ','7 


4.11 


16 


"" 



2s. 300 


1 , 751 


2.0. 100 


l.S|M 


32. 400 


i . '.n>5 


31,000 


1.^90 


30. '.HHI 


1 . s«'3 



I <i0 per cent ice water. Mixture t 



<l and was immediately put into molds 



4.03 
1.05 I 
1.02 j 

1.03, 
1.06 



4.U3 15.92 

I.O0 Pi.lis 

1.10 16. 20 

1.05 15. <.».. 

1.07 16. 0s 



21. 6< Hi 1.32,7 

21. MM) 1.51J 
23.20.) 1.132 
23. Oi N :> 1. 17s 

22. 700 1. Ipj 



.1.7 per cent 



ilh mixed wiih 70 per edit water, exc 
pet niio ui.'l'i- 3 hours later.] 



■ water removed a:vl 



1.09 


1-..52 


26. M lH l 


3>3.5(.M) 


2. 02.S 


1. 12 


16.. is 


32.3.IK) 


;;5, loo 


2. 1 is 


1. 11 


16. 30 


2S. tWM) 


29. 100 


1.797 


1. 1* 


|6.s:. 


35, >.K'0 


.35, «.«H) 


2. 131 


I. no 


16.. US 


31. loo 


31.10U 


1.931 



[71.1 p.-r cent 



>nuiti;i lly mixed with loo per cent water: i xc 
put into nioldv 4 hours later. 1 



\ater removed and 



1.07 


16 


10 


1\ 


51 M 1 


IS, 500 


1.12* 


1 15 


P. 


0s 


16., 


21 H 1 


16.2IH) 


971 


1.11 

i.i:; ! 


16 
16. 


:!'• 


1 1. 
13,. 


(MM 
30i i 


15, KM) 

13.3(H) : 


924 
Mi5 


1.13. 


16 


52 


1 1. 


|l -O 


112'Oe 


902 
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CEMENT LOSS IN WEIGHT, ETC. 



529 



LOSS OF WEIGHT OF GUOUTS SET IN AIR. 

The quantity of water used in mixing is stated on the accompanying 
diagram. Two or three days were required after mixing for the mate- 
rial to acquire sufficient strength to admit of removal from the molds. 

Observations on the loss in weights began immediately thereafter 
and continued over a period of ^8 days. The compression tests were 
made at the end of this period. 

TESTS OF GROUTS, NEAT CEMENT. 

Specimens used in loss in weight determinations. Set in air. Age, 1 
month. 



Bonneville im- 
] •roved , 



Norton . 



Height. 



Inches. 
0. 02 
0.07 
0. 00 

5. 96 
0.0*2 
0. 00 



Com pressed 
surface. 



Inches. Inches. 
5. 99 I 5. 00 
0. 00 5. Of. 

o. oo 5. .ho 



5. 98 



.->. 0;> 

"). 97 
ft. yo 



o.oo I 0.08 5.yy 
o.oo I ft. 97 o.io 

0.05 0.00 ' 0.00 



ft. 00 
0. 02 



ft. NO i 0. 02 
ft. 97 ' ft. 'MJ 



H. Doc 5os- 



.11 

.23 



rithnate strength. 



Sectional 
area. 



33. 79 
31.4ft 
31. 51 



31.54 
33. oi 

32. 27 



Total. 



N//. inch's. ' Pound*. 

33.54 , 77.100 

33. 90 I 83. -100 

31. SO Sft.lOU 



19.000 
18.000 
19, 180 



30.42 IN '200 

30.7k 19,100 
30.30 ift.580 



7.040 
0,800 
ft, 3«>0 



35.52 11.250 

35.40 11.200 

35. 22 10, 300 



9. 920 
0. 020 
10. 3oo 



Per 

square I 
inch. 



Poumis. 
2, 299 
2, 150 
2, 4 15 

580 
5iy 

550 



500 
51 y 

428 

201 
200 



317 
310 
292 

271 
204 
279 



Remarks. 



-34 
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530 CEMENT SET AT DIFFERENT TEMPERATURES. 



CEMENTS WHICH SET IN AIR AT DIFFERENT TEMPERATURES. 

This series of experiments was made with a number of brands of 
domestic and foreign Portlands, a slag cement, and some natund 
cements. The several batches of material were gauged with sufficient 
water to insure a mixture of the consistency of ordinary mortar for 
stone masonry. Immediately after mixing, the material was put into 
2-inch molds, with a few cubes of larger size and a number or tonsil* 
briquets. There were three general groups, one of which set in th» 
open air of the testing laboratory at ordinary atmospheric tempera- 
tures, given in the details and tabulations as 70 J F. The specimen* 
belonging to the other two groups were placed in a cold-storage ware- 
house, where they remained the different intervals of time noted m 
the tests. One group was placed in a room known as a " Cooler," in 
which the temperature was maintained in the vicinity of 39°. The 
other group was placed in a room known as a "Freezer," in which 
the temperature is kept in the vicinity of 0° F., seldom varying more 
than 5'° in either direction from this point, the thermometer more 
frequently indicating a temperature a few degrees beloAV than alx>re 
zero. 

Each group was exposed to its prescribed temperature as soon after 
mixing as practicable. Specimens intended for the " Freezer v wore 
mixed on cold days, with the thermometer in the vicinity of 15 to $*■ 
F., at once exposed to this temperature, and after they were frozen 
were removed from the molds and taken to the cold-storage warehouse 
The plank molds were generally cooled below 32° F. before using. 
In these tests it was intended to freeze the material as soon as practi- 
cable after mixing, and use mixtures as wet as ordinarily employed in 
construction. Specimens exposed to zero temperature while setting 
were allowed at least one day in air at about 70^ F. immediately before 
testing. 
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CEMENT — SET AT DIFFERENT TEMPERATURES 
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CEMENT — SET AT DIFFERENT TEMPERATURES. 
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570 CEMENT SET AT DIFFERENT TEMPEBATUBE8. 

same age in the air at 70° F. are not here shown to be conspicuously 
unlike, notwithstanding the different durations of the preceding inter- 
vals of exposure in the freezer at zero temperature. 

Diagrams follow showing the curves ot strength for each of th* 
three groups, which set in air at 0°, 39°, and 70° F., respectively. 
There are also diagrams which show the strength acquired b\- sper; 
mens which set various intervals at zero and at 39° F., after they wto 
removed from the cold storage warehouse and set additional intern • 
at 70° F. temperature. 

Cements which Set in Air at Different Temperatures. 

MEAN RESULTS WITH 2-INCH CUBES. 

[Where fleures are given in two columns showing the time of setting the cement was first exr-«~-: - 
the lower temperature, then to the higher, the indicated intervals prior to testing.] 

mr-r;?- 

sivt 

*eru*:i 

per 

\\XA7i 

nch. 

>«;.•-!». 
l.vV 

3. 4Hl- 

1 , 7 J- 

2. «".•*.» 

X. :X*> 

2.9n> 

3, -V>«.i 
4,'JU' 
>. ^ : <' 

4. IV' 
I, IN.- 

l.-vVl 
J. 57u 
I. -» '* 

I.S-V | 

I.M'> i 

l,S3»> 
1.41" 
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Brand. 



Storm King . 



Alsen. 



Class. 



Portland . 



Composition. 



Ce- 
ment. 



Sand. Water. 



Per <i. 

Neat. 24.4 

! i 24. 4 

I 24.4 

«.4 

24.4 

' 24.4 



Portland . Neat 25.0 

25.0 

j 25.0 

, l 25.0 

1 25.0 

i 25.0 



Portland J Neat 25.0 

j 25.0 

I I 25.0 

25.0 

! 25.0 

25.0 



Portland . 



Portland . Neat. 



Portland . Neat. 



Portland . Neat. 



Portland . 


NYat. 












i 














Portland . 


Neat. 



















2K 2 
28.2 



2M. 2 
2*. 2 
28. 2 



2K. 2 
28. 2 



:i 2s:2 



: 11. 3 
27. 3 



20. 
20.0 
20. 

jr.. (i 
20. i» 
20. i» 

20. o 



20. n 
20. 



Time of setting in air at tempera- 
' ture of— 



Mos. 



Days. 

SO 
30 



Mo*. Day*. 



Mos. Day*. 
1 



32 




32 
32 


'. '. '. '. '. 30 




7 




30 



32 
39 



11 




11 




11 





' 21 


21 




' 21 




' 2'.» 




29 | 


29 ' 




i 





8 
30 

14 
21 
31 

:« 



it 
1 



M 

l 



14 
1 



Compres- 
sive 
strength 

per 
square 
inch. 



Pound*. 

749 
1.310 
1,080 

703 
1.290 
1,530 

1,000 
1,800 
2,590 
2,300 
2, 530 
2, 700 

2. 520 
2, 500 
2. 510 
2, 430 

2, 470 
2,380 

986 
2, 440 
2,590 
1,210 
2, 350 
2, 520 

4,910 
5, 250 
5. 970 
0. 430 
5. 870 

0, 670 
0.400 

3.7SO 

3. 930 
3.900 
3, 450 
3. 430 
4.040 
3, 1(30 

3. 510 

315 

1 , 470 
1.470 

231 
1.230 
1,300 

1S5 
1 . 240 
1.490 

H17 
1 . 130 
l.Oltl 

024 
1.520 
1.730 

4. U>0 
4.010 

5. 000 
5, 100 
4.3.SO 
4.9*0 
4.970 
5. 421) 

3. £>0 
3.010 
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MEAN RESULTS WITH 2-INCH CUBES— Continued. 



ompre*- 
sive 

trenjrth 

per 
square 
inch. 



°rmnd.<. 
25 
.V2 
60S 
274 
516 
674 

UK' 
1,«P. 
l.M" 
l.Tii- 
1.9*1 
2, IV 

1 . -Vj. 
1.47'J 
l,r;v. 
l.> 
l.W 
l.-Wi 



>l>rrniiens c.\|m 



RESUME OF RESULTS ON SPECIMENS 1 MONTH OLD. 

•<1 t«>o° F. temperature while setting, followed )>y one day in air at 70° F. r> 
testing.] 



Compressive strength per 
square inch. specimen'' 
set in air at temperature 
of— 



Star 

Star. 1 : 1 mortar 

Storm Kim; 

Alsen 

Josv< in 

Steel 

Austin 

Bonneville Improved 

Hoffman 

Norton .... 

Obelisk 

Mean- 

" Appmxim 



Pound*. 


I>OUI«h. 


/*>»</«■/* 


l,:u> 


| 2, 9»> 


4.;>^ 


:k< 


1 , \*A) 


•j.;-y' 


7i*j 


l . r-u> 


"_'. ■V.v 


<w. 


5,2">o 


3.^' 


S47 


i 4,000 


i s, ■)?'. 


22l» 


1 . .>J0 


LA' 


•J** 


.-4*3 


7"J4 


411 


1,200 


1.1 *■ 


ah; 


744 


U*.' 


:>ii 


uv, 


ol.lft' 


2"J."> 


1.110 


1,V. 


1«J7 


i,»>; 


-'. I'M 
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RESUME OF RESULTS ON SPECIMENS 3 MONTHS OLD. 

[Specimens exposed to 0° F. temperature while setting, followed by one day in air at 70° F. before 

testing.] 



Brand. 



Star 

Storm King 

Alsen 

Josson 

Austin 

Bonneville Improved . 

Hoffman 

Norton 

Obelisk 



Moans . 



Compressive strength per 


square 


inch, specimens 


set in air at temperatures 


of— 




0°F. 


39° F. 


70° F. 


Pounds. 


Pound a. 


Pound*. 


1,720 


3, 350 


"4,400 


703 


2,300 


2,430 


1,210 


ft, 870 


4,040 


624 


4,980 


3,110 


241 


1,030 


661 


478 


1,250 


1,720 


276 


1,310 


1,070 


347 


1,100 


1,090 


274 


1,700 ! 1,240 


653 


2, 543 


2, 196 



" Approximate. 

RESUME <>K RESULTS ON SPECIMENS 1 MONTH AND 3 MONTHS OLD. 

[Specimens set one day in air at 70° F. before testing.] 



Brand. 



Compressive 
strength per square 

inch, specimens 
set in air at temper- 
ature of 0° F. 



Star 

Star. 1 : 1 mortar 

Storm King 

Alsen 

Joss, .n 

Steel 

Austin 

Bonneville Improved. 

Hoffman 

Norton 

Obelisk 



1 month. 


3 months. 


Pound*. 


Pound*. 


1 , 3fto 


1.720 


&S3 


197 


749 


703 


<»S6 


1.210 


347 


621 










23S 


211 


111 


47* 


206 


276 


341 


:;47 


225 


271 



Means r.»7 601 

RESUME OF RESULTS ON SPECIMENS 1 MONTH AND 3 MONTHS OLD. 



Mar 

I Murm King 

I AlM'II 

j .Io»on 

> Austin 

, Bonneville Improved . 

' HofTmun 

I Norton 

Obelisk 



Menie 



('oni| 


•revive 


StreliiTtll 


per s. pin re 


ineli. s 


•eellliellS 


set in air at temper- 


atureo 


I 39 V — 


1 month 


:> months. 


Pnu,,d>. 


J'nmof.-: 


•j nsii 


'.',. ;'k>o 


1.60P 


_'. :ino 


.").'_' .'H» 


5. sTn 


l.olu 


!,:;>.( 


sot; 


l.i»:ui 


l.JHl 


l.J'-i 


(.."•« i 


l.H»» 


1. I 10 


l.Tlxi 




•> i~- 


~- < "'" 


■ ' 
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RESUME OF RESULTS ON SPECIMENS 1 MONTH AND 3 MONTHS OLD. 



Brand. 



Star 

Storm King 

Alsen 

Josson 

Austin 

Bonneville Improved . 

Hoffman 

Norton 

Obelisk 

Means 



Approximate. 



Compressive 
strength per 
square inch, 
specimens «>t 
in air at tem- 
perature of 70° 



1 month. 


3 month*. 


Pounds. 


P( mud*. 


4,350 


a 4, 400 I 


2. 520 


2,430 


3, 900 


4.040 , 


3,970 


3,110 ' 


724 


66 1 j 


1.140 


1,720 


1,140 


1.070 


"1,000 


1.090 


1 . ntM) 


1,240 ! 


2, 256 


2, 0*5 



RESUME OF RESULTS ON SPECIMENS SET IN 
DAY AND 7 DAYS. RES 



AIR AT C F. 1 MONTH, AND IN ADDITION 1 
•ECT1VELY, AT 70° F. 





Brand. 


C o rn p r c *■ s i v e 
strength per ( 
square inch, 
specimens set 
in air at 0° F. 1 
month, and in 
air at 70 :> F.— 




1 day. 

Pound*, i 
1 . 350 
■XK\ . 
740 
9S6 , 
347 ' 
229 , 
23* ' 
411 , 
206 
341 
225 


7 days. 


Star 




I\mnd^. 

2,340 

9M 

1,310 

2. 440 

1,430 

735 

44* 

y03 

40* 

659 

562 


Star, 1: 1 mortar 


Storm King 


Alsen 


Josson 


Steel . . 


Austin 


Bonneville Improved 


Hoffman 


Norton 


Obelisk 






Mrans 


497 , 


1,110 
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RESFME OF RESULTS ON SPECIMENS SET IN AIR AT 0° F. 3 MONTHS, AND IN ADDITION 
1 DAY AND 7 DAYS, RESPECTIVELY, AT 70° F. 



Star 

Star, 1:1 mortar. 

Storm Kim* 

Alsen . 



Josson 

Steel 

Austin 

Bonneville Improved. 

Hoffman 

Norton 

Obelisk 



Means 



Brand. 



Compressive 


strength per 


sqnart 


» inch, 


specimens set 


in air at 0° F. 3 


month 


*, and in 


air at 7 


0° F.— 


1 day. 


7 days. 


Pounds. 


Pounds. 


1.720 


2, (iiH) 


•197 


1,010 


703 


1,290 


1,210 


2, 3- r »0 


021 


1..V20 


237 


55S 


211 


340 


47* 


S10 


27<» 


4'>7 


347 


5JYK 


274 


510 



1,100 



COMPARISON OF RESFLTS ON* SPECIMENS WHICH SET IN ATR AT BOTH 0° F. AND AT 
7(V- F. WITH THOSE WHICH SET IN AIR AT 7(P F. ONLY. 



Ci»nj|»re*Mve strength per 
square inch. 











Interval at 0° and 
70- K. 

Pnmnh. 

3 inns. - ;;n <ia\ s. 
H.i.ju 


Interval 

at 70° F. 

Pound s. 

30 tlavv 
4,.*>70 
3, '.»O0 

30 days. 
pr>7o 


Star 








Alsen 








2 ."'•'"> 


stnr 








1 mo. <- :U> days 
::. jt',0 


star. 1 : 1 mortar 








1. 100 

l.uso 


l.'.HUI 
2, VJU 


Star 1 : 1 mortar 








:: mo*. 11 .lnvs. 

!.:'.P' 


11 <lav*. 
l.'.'7n 


ANi'n 








o j. ru 


3 7 so 


.L.^uli 








1 . 73 » 


:; 33n 










(,ls 


1. ll'U 


BolMlrvillr Il.lproVt'd . . 








I.irji 




HollllUMi 










S(K 


N..rt..n 








*.-;•> 


71 1 


Mt-ans 








1.771 


" .">!!' 1 






• Appn 








II 1 1/ w. \i is; 


:* T 


• xiiiiat*-. 
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CEMENT SET AT DIFFERENT TEMPERATURES. 



COMPARISON OF RESULTS ON SPECIMENS WHICH SET IN AIR AT BOTH 39° AND 70^ F 
WITH THOSE WHICH SET IN AIR AT 70° F. ONLY, EXHIBITING THOSE OF THE SER1KS 
WHICH SET THE LONGEST INTERVALS OF TIME AT THE TWO TEMPERATURE 
MENTIONED. 



Compressive strength per square inch. 



Brand. 



Star 

Storm Kinic 

Alsen 

Josson 

Austin 

Bonneville Improved. 

Bonneville Improved. 

HoITiiibii 

Norton 

Norton 

Obelisk 

Menus 



Intervals at 39° and 
70° F. 



Pound*. 

3 mos. + 14 days. 

4,280 

3 mos. + 1 mo. 
2,700 

3 mos. 4- 1 mo. 
6,400 

3 mos. + 8 days. 
4,070 

3 mow. -I- 15 days. 
1.480 

2 mos. -f- 14 days. 

1,970 

3 mos. 4- 13 davs. 

2,060 

3 mos. + 14 davs. 
1.470 



Interval at 70° F. 



Pound*. 

3 mos., 14 days. 

4,410 

4 mos. 
2,380 

4 mow. 
3, 510 

3 mos. 
3,110 

3 nios., 15 davs. 
580 

2 mos., 14 days. 

1,070 

3 mos. 
1,?20 

3 mos., 15 davs. 

1,090 



| 3 mos. -f 7 davs. 
1 1,190 


3 mos.. 7 days. 
924 


! 3 mos. -f 14 days. 
1,440 


4 mos. 
950 

I 


3 mos. + 13 davs. 

j 2, 150 


3 mos.. 14 da\>. 
1.480 


2, 737 


1,929 
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RESULTS ARRANGED TO SHOW THE GAIN IN STRENGTH OF SPECIMENS WHICH SET IN 
AIR DIFFERENT INTERVALS OF TIME AT 0° F., FOLLOWED BY INTERVALS AT 70° F. 



Brand. 



Star, 1 :1 mortar. 



Storm King . 



Alseu . 



Josson. 



Hoiinevillc Improved. 



Hoffman. 



Time of setting in air at— 



0°F. 



Month*. 



Dai/s. 
31 
31 



70° F. 



Compres- 
sive 

strength 

per 
square 
inch. 



Month*. 



11 
14 



•21 
21 



31 
31 



30 
30 



30 
30 



11 
14 



;>u 



Days. 



Pound*. 
1,350 
2.340 

1,720 
2,690 

2*7 
*40 

321 
1,000 

337 
1,010 



Gain per 
square 
inch. 



Pounds. 
990 



559 



(179 
673 



383 1 

9*1 J/ 

416 !l 

9*1 / 



497 
1,010 

749 
1,310 

703 
1,290 

9*6 
2,440 



561 

5*7 

1,451 



2,350 1/ 1,14 ° 



315 
1,470 



231 
1,230 



1,210 



317 
1,430 



f »2 1 
1.520 



41* j 



211 I 
310 \ 



9<« j 

m i 

M2 f 

47* | 

*10 f 

n;>. i 

;',M \ 



HA) ( 



} 


1,155 


} 


999 


> 


1,055 


} 


1,0*3 


} 


*90 


1. 


21 
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RESULTS ARRANGED TO SHOW THE GAIN IN STRENGTH OF SPECIMENS WHICH SET IN 
AIR DIFFERENT INTERVALS OF TIME AT 70° F.— Continued. 



Brand. 



Josson. 
Austin . 



Bonneville Improved. 



Time of setting 
in air. 



Montli*. , Day*. 
1 



Compres- 
sive 
strength 

per 
square 
' inch. 



Gain per 

square 

inch. 



Hoffman . 



Norton . 
ObelNk 



80 
37 



8 



;' 

8 
15 

23 | 
30 | 

o ! 

7 I 




Pound*. 
3,730 
3.370 

724 
730 



661 
639 



1.140 
t 1,250 



1,190 
986 



628 
808 



Pounds. 
| -360 

} « 

} -* 



-204 



980 1 



1.140 

1,070 
1,270 



,090 \ 
924 \ 



| ISO 
160 
200 
166 



1} M 



1.560 \\ 

1,470 | 

1,240 1 

1,400 J 



90 



RESUME OF RESULTS, SHOWING THE COMPARATIVE GAIN IN STRENGTH OVER CORRE- 
SPONDING INTERVALS OF TIME OF SPECIMENS WHICH SET IN AIR AT DIFFERENT 
TEMPERATURES. 



Brand. 



Gain in < omjuvhrnsive strength per square ineh after 
6 day- or 7 days in air at 70° F., succeeding — 



Star 

Stir, 1 ; 1 mortar. 



Storm Kim? 
AIm-ii 



.Tosson . 

Au-tin. 



pimnovillr Impvovod 
HoiTmaii 



N«»ri.»n . 
o».,-]Nk. 



Mar . 
A'.m-ii 



.t,,-,, tl 

Au-t:n 



Hi >!iii.\il]r 1 1 n y >r< »\ • - 1 . 

Ho;li-i.,t. 

u»,.-;m, 



1 111 


». at 0- + 1 
at 7lV F. 


day 


1 mo. at :V. 


*r. 


1 mo. at 70° F. 




]'ou,oh. 
990 
59^ 




Pan ml. 

;>70 

700 




Pound,*. 

220 

- 10 




r.6i 

1 . 45 1 




200 
720 




40 
-450 




1.1 'V* 

21o 




990 
214 




6 




192 




440 

91 
490 




90 








- W 


;i im 


k.jh n - ] 

al 70 1". 


day 


;> iiics at : 




3 mos. at 7o : F. 




1.119 




74li 

N KJ 








<' -SHI 




^ 




:r.o 








b- 22 




1*! 

•J 12 




<■ <;:;o 
so 

<'2S0 








2o0 
'U60 


t « ' r \ ; 




■5- da 


\ interval. 


it 


4-dav interval. 
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CEMENT — SET AT DIFFERENT TEMPERATURES. 



RESULTS ARRANGED TO SHOW THE GAIN IN STRENGTH OF SPECIMENS WHICH SET J 
AIR DIFFERENT INTERVALS OF TIME AT 70° F.-€ontinued. 



Josson., 
Austin . 



Bonneville Improved. 



Time of setting 
in uir. 



Com pre*- 

»,ft™ ! '^ 

inch. , 



Mouth*. All/*. I 7\>MNf/<8. PUUM'U 







37 



Hoffman . 



3.730 1 .v- 

3,370 j -^ 

724 !| 

™ i' ' 

tl61 1 _ .>. 

tvi9 j 

1.140 I ,^ 

l.--»"4J / 

u» i _ ai4 



His ) 



Norton. 
Obelisk 



:To 


9SJ 
1.140 


I 

1 


1 





1.070 
1 . J7U 


1 


•ji 


o 




I 
1 


-V 





1 . .Y>0 
1, 170 


1 

1 


- ■ 


7 


1 . 240 
1,400 


1 

1 


1' 



RESUME OF RESl'LTS. SHOWING THE COMPARATIVE OAIN IN STRENGTH OVKK <'<>[;'.; 
SPONDING INTERVALS OF TIME OF SPECIMENS WHICH SET IN AIR AT DHTr LI- 
TEM PER ATP RES. 



'Jain in ennipn'lM-n^ive stretmth per Mpinrv inch afi<- 
(. <ln> »»w 7 «hiy* in air al To F., surret-dintr— 



Bran.l. 



Miir 

Stir. 1 : 1 ninrtar. 



Storm Kini 
ANeii 



.I...v,,n 

Au-lin 



I?..nnevill«- Impmvr.l 
llMtViuan 



1 urn. ut + 1 ilav 
al To E. 



1. 1M 

l.nv', 



1 mo. at r.'.c K. 



1 mo. at Ti>~ F. 



Jll 

•llo 



A'-, ii 

I t 



iio.vaf " 1 -hi 
:it To 1 



::m.K. „::•' r. 



liMMirvlll, hnpr.»\.-.l . 

II. .:h ».iti 

<>-,• ,-k 



■ ' l-,luy ini«r\-l 
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CEMENT — SET AT DIFFERENT TEMPERATURES. 



RESULTS ARRANGED TO SHOW THE GAIN IN STRENGTH OF SPECIMENS WHICH SET : 
AIR DIFFERENT INTERVALS OF TIME AT 70° F.-€ontinued. 



Brand. 



JiKvson., 
Austin . 



Bonneville Improved. 



Time of setting 
in air. 



Compres- 
sive 

strength 
per 

square 
inch. 



Month*.' JMi/it. i I\mit-d*. 

1 , I 3,730 

1 ! 7 8.870 



37 



Gain p^r 
square 

inch 



Pktun 



724 (. 

730 If 



osy 



sy \ 



' 1,140 II 
7 1,2"*) ') 



1,190 ( _ 

62* I u, 



Norton . 
Obeli vk 



'Z'.J as i 


9*0 






30 


1,140 

1.070 
1,270 


l 
I 


j" 


3 1 


a* 


3 1 i 


I,09l» 


1 




3 7 


924 


J 




i ; u 


1.-V50 


l 




1 7 


1.470 


l 





3 . 1,240 | 



RESUME OF RESULTS. SHOWING THE COMPARATIVE GAIN IN STRENGTH OVER <<»!'; 
SPOXDING INTERVALS OF TIME OF SPECIMENS WHICH SET IN AIR AT PIFF/.KfcV 
TEMPERATCRES. 



Gain in eoinpri'ln»n*ive strength per sqnarv iwh af(<r 
days <t 7 day> in air at 7(»° F., Mieeeeding— 



1 nm. at 0°-'-l day 
at To ? F. 



nio. at :v.i^ F. 1 mo. al 7i^ F. 



sr 


ir, 1 

>rm 
v«n 

W« til 

l-tii 

!)IH 

aim 
rto 


: 
K 


im* 


»rtar 


SI 




Al 




To 








Al 








P. 


VI 

k 


11.' 


nipi"o\ ( d 


1 1 . 




\. 






<)! 







1'nnnft.s. 
'.♦90 

.V.I 
1.4-M 

l.t-v. 



J'nuufh. 

;>7<> 

700 



•Jll 



- 10 
40 



91 



at I' - 1 dav 
70 F. 



3 iiinv. at : > .', 1 F. i 3 nuts, at 7' 1- F 



Jov-oll 

AM-'in 



P.Oltll. 

HoiTr. 



Inij>ro\ i-d . 



•dav interval 



MH, 


i 


n -HH» 


3: u> 


I 






1 


fc- 2J 


»■ tr.o 

S(l 

rjsu 


1 




1 


'JlM 
</ 1MJ 


, 


I 





■al. 


U-da\ 


intervjO. 
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RESULTS ARRANGED TO SHOW THE STRENGTH OF SPECIMENS AFTER THE LAPSE OF 
GIVEN INTERVALS OF TIME AT 70° F. IN ADDITION TO DIFFERENT INTERVALS AT 0° F. 



Brand. 



Star 

Star, 1 : 1 mortar . 



Slnrm Kintf. 

Alsen 

Jossoil 



Austin 

Bonneville Improwil. 



Hoffman. 



Norton 

Ob.-lisk 

Stur, 1 : 1 mortar . 
Jov*.n 



Boun«'vilU> Impmvrtl 



I Subse- 

Interval at I ft 1 *" 4 
no v inier- 

1 70° F. 



Month*. 
\ 3*'*i 



Day*. Ha 
31 



14 
21 
31 





3 I 

. .J 
3 



30 




30 





11 

21 

29 



30 


32 


I 



30 





14 l 

21 I 



Compres- 
sive 
strength 
per 
square 
inch. 



Pound*. 
2, 340 
2,090 

810 

1,000 

1.010 

•9H1 

9*1 
1,010 

1,310 

1 . 290 

2. 110 
2,350 

1,470 
1 , 230 
1,210 
1.430 
1,520 

•14S 

340 

903 
H42 
H10 

354 

400 
431 
400 
457 



ft 19 
510 

1.250 
1,310 

1.470 
1,300 
1 . 1'.HJ 
1.010 
1 . 730 



Uu 



1. 010 

i,oft» 

1 , 020 
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Compression Tests of Halves of Tensile Briquettes. 

In this series, fragments of tensile briquettes were used, in which a 
wide range in strength had been found. The age of the material at 
the time of each test is stated in the table: 




1 10 
1 1* 



Alsen 



173 

no 

1*2 



138 Dvekerhoff . 

l:w I...* 

Ill 

115 



§1 

249 



SU-el ... 



2-21 ; Honnrville 
222 Improved 



ins 

189 
193 
I9.i 
197 
198 
201 



203 
213 
21 I 



llotfnmn 



711 
070 
755 
410 

391 

471 

515 
220 



298 
332 
99 
149 
139 

190 
15s 

12 I 

M ! 

201 I 

73 I 

190 I 
9*.) ] 

150 



1 15 
111 





Compress 


on test. 




1 

Sectional 
area, j 


Arc 


Total. 


Per 
square 










inch. 


Ny. ins. 


J/w. 


Da i/s. 


Pounds. 


Pounds. 


2.80 | 


1 


20 


22, 050 


7, 875 


2.83 ' 


1 


20 


33.700 


11.908 


2. S9 


1 


20 


33, 000 


11.020 


2.78 j 


1 


20 


31 , 020 


11.158 


2.35 ' 


1 


19 


28, 100 


11,957 ' 


2.90 


1 


8 


25. 800 


8. S90 1 


2. 82 


1 


8 


25. 900 


9, 184 


2. 40 


1 


s 


19.500 


7.927 


2.92 ' 


1 


8 


20. 100 


8, 938 


1 
2. 27 


1 


15 


8.300 


3, f>5f> 


2. 50 


1 


15 


10.020 


4,148 


2. 37 


1 


15 


8.100 


3,418 


2. 24 


1 


14 


8, 040 


3,857 


2.53 


1 


14 


7. 500 


2. 9HS 


2.1*', 


1 


14 


7, 020 


3,250 


2.20 


1 


14 


7. .540 


3. 3*; 


2. 20 




24 


12. .500 


5,531 


2. 30 1 






13,300 


5, »i35 


2.91 ! 




23 


10,500 


5, 070 



2.53 ! 23 

2.58 1 21 

2. .54 | 1 8 

2.05 1 S 

2.73 I 1 7 

2.56 1 7 

2. '22 13 

2.07 | 13 

2.37 ' 13 

2. 48 13 

2.20 13 

2. 39 ! 15 

2.10 15 

2.22 15 

2.22 15 

2.14 14 

2.21 II 

2.11 14 

2. 03 H 

2.4* 21 

2.11 21 

1.91 2" 

2. :'.") -jo 

2.2- 20 

2.3:; [ is 

2J.'Ki .....'. 17 

2.17 10. 



13,270 
11.300 

13.900 
10,300 
1 1. 4«X> 
14,300 

3,840 
5, 300 
4.720 
4.520 
4.100 

4.100 
3, l.su 
3. 120 
3.020 
2.710 
2.710 
2. loo 
2. 520 

5.o»;o 
1.920 



l.OOo 
i..vm 
1.420 



1. IX) 

;. Too 



5,245 
4.380 

5. 472 
0, 151 
5, 275 
5,586 

1 , 730 
1 , 985 
1.991 
1 , 822 
1.804 



1.715 
1,514 

1. 105 

1,300 
1.200 
1,209 
1.137 
1.211 

2, 040 
2.011 
1 , 502 

1 . 752 
1.820 
1 . 930 
1,939 

1 . 79 1 
2.017 
1.790 
1.510 
1.733 
1 . * 12 
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Marks, 78. 

Composition: Alpha Portland cement, 1; granite dust, 2. 

Water used in mortar, 40.8 per cent of cement. f 

Age, 1 year. 

A\ eight per cubic foot, 131.3 pounds. 

Sectional area, 144.00 square inches. 

Gauged length, 5". 



Applied loads. 



In gauged length. 



r T . , Per square Compres- 
1,iUl - ineh. Mion. 



Remarks. 



Pound*. 


PfHimln. 


Inch. 


Im-h. 


14.400 


100 


0. 


0. 


£">.S00 


200 


.0001 


0. 


57.600 


400 


.00(13 


0. 


»>. 100 


600 


.0007 


0. 


li-Vioo 


sou 


.0010 


0. 


144. IN A) 


1,000 


.0013 


0. 


172. N*J 


1.200 


.0016 


0. 


201. » .00 


1, 100 


.ooio 


0. 


230, 1U0 


1,600 


. 0022 


0. 


2o0, 200 


1 . soo 


. 0026 


.(•001 


2SS.IHK) 


2. CM JO 


. 0030 


.nooi 


316. SOO 


2. 200 


. oo;u 


.0002 


345. 600 


2,400 


. 0030 


. 0003 


374. 400 


2.600 


.0013 


. 000:1 


403. 200 


2, MOO 


.0047 


. ooo;> 


4:52.000 


3.000 


. 0053 


.0007 


460. s<J0 


3. '200 


. 0061 


. 0009 


4S0, 600 


3.100 i 


.0067 


.0011 


51 \ 400 


3. 600 1 


. 0076 


.0013 


547,200 


3. SOO 


. 00H4 


.00 16 


576. ooo 


4,000 


. OOON 


.0021 


601. SOO 


4.200 


.0100 


.0021 


ftWjKX) 


4.4(H) 


.0126 


.m:« 


<W'»2. 4»H) 


4.1.00 


.0116 


.0012 


O'.'i.L'OO 


4. sOO 


.016S 


. 0054 


«;•»."♦. ooo 


4.v_T, 







Initial load. 

K-- 3.571.000 pounds per square inch. 
E = 3.461.000 pounds per square inch. 
K = 3.125.000 pounds per square inch. 



Kir*t crack and ultimate strength. 



Marks, 15«. 

Composition: Alpha Portland cement, 1: sand, 2; i" trap rock, 4. 

Water used in mortar, 54.4 per cent of cement. 

A^e, 1 year. 

A\ eight per cubic foot, 144.1 pounds. 

Sectional area. 144.00 square inches. 

( iauged length, .*>". 



Applied load*. In gauged length. 

j 

Total. ivrvquare Cmnpn- S| . f> 
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Marks, 171. 

Composition: Alpha Portland cement. 1; sand, 3; f" trap rockv 

Water used in mortar, 72.8 per cent of cement. 

Age, f year. 

W eight per cubic foot, 139.6 pounds. 

Sectiorfal area, 144.00 square inches. 

Gauged length, 5". 



Applied load*. 



In gauged length. 



Total. 



Pound*. 
14,400 
28, POO 
57,600 
86,400 
115, 200 
144,000 
172,800 
201,600 
230,400 
259,200 
288,000 
314,000 



Per square Compres- 
incn. fdon. 



Set. 



Remarks. 



Pounds. 


Inch. 


Inch. 


100 


0. 


0. 


200 


.0002 


0. 


400 


.0007 


.0001 


600 


.0013 


.0002 


800 


.0022 


.0006 


1,000 


.0032 


.0010 


1,200 


.0050 


.0019 


1.400 


.0071 


.0029 


1,600 


.0093 


.0042 


1,800 


.0128 


.0062 


2,000 


.0185 


.0108 


2.180 














Initial load. 

£=2,273,000 pounds per square inch. 
E= 2,045,000 pounds per square inch. 
£=833,000 pounds per square inch. 

First crack and ultimate strength. 



Marks, 181. 

Composition: Alpha Portland cement, 1; sand, 4; $" trap rock, t. 

Water used in mortar, 104.8 per cent of cement. 

Age, 1 year. 

Weight per cubic foot, 138.3 pounds. 

Sectional area, 144.36 square inches. 

Gauged length, 5". 



Applied loads. 


In gauged length. 












Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 




Pounds. 


Pounds. 


Inch. 


Inch. 




14,436 


100 


0. 


0. 


Initial load. 


28,872 


200 


.0003 


0. 




43,304 


300 


.0008 


.0001 




57,744 


400 


.0014 


.0003 




72,180 


500 


.0021 


.0007 




86,616 


600 


.0030 


.0012 


£"=1,389,000 pounds per square inch. 


101,052 


700 


.0041 


.0019 




115,488 


800 


.0053 


.0025 




129,924 


900 


.0073 


.0038 




144,360 


1,000 


.0095 


.0053 


E= 1,071,000 pounds per square inch. 


158,796 


1,100 


.0118 


.0073 




173,232 


1,200 


.0166 


.0112 




187,668 


1,300 


.0208 


.0138 




202, 104 


1,400 


.0296 


.0214 




215,800 


1,495 






First crack and ultimate strength. 
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Marks, 208. 

Composition: Alpha Portland cement, 1; sand, 6; f" trap rock, 12. 

Water used in mortar, 146.7 per cent of cement. , 

Age, 1 year. 

Sectional area, 144.48 square inches. 

Gauged length, 5". 



Applied loads. I In gauged length. 



Total. 



Pound*. 

14,448 

28,8% 

43,344 

67,792 

72,240 

86,688 

101, 136 

115.684 

124,300 



Per square , Compres- 
inch. slon. 




Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 



Inch. 

0. 

.0006 
.0012 
.0018 
.0026 
.0069 
.0139 
.0280 



Inch. 

0. 
.0001 
.0001 
.0001 
.0005 



Remarks. 



This specimen had been loaded with 500 
pounds per square inch compression before 
the micrometer observations were begun. 



.0039 E =833,000 pounds per square Inch. 
.0104 ! 
.0235 
, First crack and ultimate strength. 



The maximum load was sustained about 8 minutes, during which 
Tie failure of the cube slowly progressed, gaining near the end of 
e test. 

Marks, 387. 

Composition: Alpha Portland cement, 1; sand, 2; 2£" trap rock, 7. 

Water used in mortar, 69.3 per cent of cement. 

Age, 1 year, 2 months. 

\\ eight per cubic foot, 154.6 pounds. 

Sectional area, 145.56 square inches. 

Gauged length, 5". 



Applied loads. 


In gauged length. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pound*. 


Pounds. 


Inch. 


Inch. 


14,556 


100 


0. 


0. 


29,112 


200 


.0009 


.0006 


43,668 


300 


.0018 


.0012 


58, 224 


400 


.0029 


.0019 


72,780 


500 


.0038 


.0025 


87,336 


600 


.0046 


.0031 


101,892 


700 


.0055 


.0037 


116,448 


800 


.0063 


.0043 


131,004 


900 


.0074 


.0049 


145,560 


1,000 


.0082 


.0055 


174,672 


1,200 


.0100 


.0069 


203,784 


1,400 


.0117 


.0080 


232,896 


1,600 


.0135 


.0091 


262,008 


1,800 


.0150 


.0103 


291, 120 


2,000 


.0162 


.0110 


329,000 








376,200 


2,584 


i i 



Remarks. 



Initial load. 

E= 1,667,000 pounds per square inch. 

| K— 1,667,000 pounds per square inch. 
I E=2,000,000 pounds per square inch. 



First crack. 
Ultimate strength. 
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Marks, 479. 

Composition: Alpha Portland cement, 1; sand, -4. 

Water used in mortar, 4S. 7 per cent of cement. 

Age, 1 year, 1 month. 

^ eight per cubic foot, 119.7 pounds. 

Sectional area, 145.20 square inches. 

Gabged length, 5". 



Applied loads. In gauged length. 

squai 
Inch. 



I I 

t«»«i Per square Compres- 
lotai. ,„^ Bion _ 



Poillldg. 

14.520 

29.040 

43,560 

5K.0K) 

72,600 

87. 120 

101,640 

116. 160 

130,680 

145,200 

174. 240 

203,2X0 

222.000 



Pounds. 

100 

200 

300 

400 

500 

600 

700 

K)0 

900 

1,000 

1,200 

1,400 



f 



Inch. 

0. 

.0005 
.0010 
.0014 
.0018 
.0022 
.0026 
.0032 
.0036 
.0043 
.0058 
.0081 



Set. 



Inch. 

0. 
.0001 
.0001 
.0002 
.0003 
.0004 
.0006 
.0007 
.0009 
.0011 
.0016 
.0027 



Remarks. 



Initial load. 



E= 1,889,000 pounds j»er square inch. 



E =1,406,000 pounds per square ineh. 



1, 529 , First crack ami ultimate strength. 



Marks, 412. 

Composition: Steel Portland cement, 1; sand, 2; 2i" trap rock.i 

Water used in mortar, 65.4 per cent of cement. 

Age, 1 year, 2 months. 

\\ eight per cubic foot, 152.4 pounds. 

Sectional area, 144.24 square inches. 

Gauged length, 5". 



Applied loads. 



In gauged length. 



Total. 



Per square ; Comprcs- 
Inch. sion. 



Pounds. 


Pounds. 


14, 424 


100 


28. 84K 


200 


43,272 


300 


67,696 


400 


72, 120 


500 


86,544 


600 


100,968 


700 


115,392 


800 


129, 816 


900 


144,240 


1,000 


173,088 


1,200 


201.936 


1,400 


230,784 


1,600 


297,000 


2,059 



Inch. 

0. 
.0015 
.0030 
.0044 
.0058 
.0074 
.0090 
.0109 
.0125 
.0142 
.0182 
.0227 
.0276 



Set. 



Remark*. 



Inch. 

0. Initial load. 

.0012 

.0024 

.0036 

.0048 

. 0061 E= 1,923,000 pounds per square inch. 

.0075 

.0091 

.0104 

.0118 | E=l,875,000 pounds per square ineh. 

.0152 

.0192 

.0235 



First crack. 
Ultimate strength. 
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Marks, 475. 

Composition: Alpha Portland cement, 1; sand, 3; 1£" to 2±" broken 

ick, 6. 

Water used in mortar, 86.0 per cent of cement. 

Age, 1 year, 1 month. 

Weight per cubic foot, 125.9 pounds. 

Sectional area, 144.60 square inches. 

Gauged length, 5". 



Applied loads. 


In ganged length. 


Remarks. 










Total. 


Per square 
inch. 


Compres- 
sion. 


Set 




Pounds. 


Pounds. 


Inch. 


Inch. 




14,460 


100 


0. 


0. 


Initial load. 


28,920 


200 


.0004 


.0001 




43,380 


300 


.0008 


.00u2 




57,840 


400 


.0012 


.0004 




72,300 


500 


.0015 


.0005 




86,760 


600 


.0019 


.0007 


E^2,083,000 pounds per square inch. 


101,220 


700 


.0023 


.0008 




116,680 


800 


.0026 


.0010 




130, 140 


900 


.0031 


.0011 




144,600 


'1,000 


.0036 


.0013 


E= 1,956,000 pounds per square inch. 


173.520 


1,200 


.0044 


.0016 




202, no 


1,400 


.0066 


.0021 




231,360 


1,600 


.0068 


.0028 


E= 1,389,000 pounds per square inch. 


260,280 


1,800 


.0085 


.0036 




289,200 


2,000 


.0104 


.0045 




318,120 


2,200 


.0136 


.0063 


First crack. 


347.040 


2,400 


.0161 


.0068 




355,000 


2,455 






Ultimate strength. 











Marks, 440. 

Composition: Norton's Rosendale cement, 1; sand, 2; 2£" trap 

ck, 4. 

Water used in mortar, 86.6 per cent of cement. 

Age, 1 year, 2 months. 

Weight per cubic foot, 147.6 pounds. 

Sectional area, 144.60 square inches. 

Gauged length, 5". 



Applied loads. 


Total. 


Per square 
inch. 


Pounds. 


Pounds. 


H.460 


100 


28,920 


200 


43,380 


300 


67. 810 


400 


72,300 


500 


.S6, 760 


600 


117.700 


814 



In gauged length. 



Compres- 
sion. 



Inch. 

0. 
.0022 
.0065 
.0119 
.0186 
.0258 



Remarks. 



Inch. 

0. 

.0018 
.00.-16 
.0106 
.0168 
.0233 



Initial load. 



First crack. 



Ultimate strength. 
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Marks, 447. 

Composition: Alpha Portland cement, 1; sand, 2; 1£" to 3" pe*> 
hies, 4. 

Water used in mortar, 49.8 per cent of cement. 
Age, 1 year, 2 months. 
^ eight per cuhic foot, 148.8 pounds. 
Sectional area, 144.96 square inches. 
Gauged length, 5". 



Applied loads. 



Total. 



Pound*. 
14, 496 
2\ 992 
43. 488 
57,981 
72. 4 MO 
8*i.976 
101,472 
1 15, 968 
1:*),464 
111,960 
173,962 
202. 944 
231 . 936 
260.928 
289. 920 
31 H, 912 
3-17.904 
376, 896 
40'\ 8*8 
434,880 
463, h72 
492. 861 



| Per square Compres- 
inch. sion. 



In gauged length. 
Set. 



Pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2.800 

3,000 

3.200 

3,400 



Inch. 

0. 
.0002 
.0005 
.0008 
.0011 
.0013 
.0016 
.0019 
.0022 
.0024 
.0031 
.0038 
.0045 
.0053 
.0063 
.0071 
.0078 
.0093 
.0110 
.0135 
.0186 



Remark*. 



Inch. 

0. 

0. 

.0002 

.0002 

.0004 ' 

. 0005 E. =8,126,000 pounds per square incb. 

.0u07 

.0007 

.0009 

.0009 

.0011 

.0013 

.0016 

.0019 

.0023 

.0024 

.0026 | 

.0032 

.003* I First eraek. 

.0051 ; 

.00*3 
', Ultimate strength. 



Initial load. 



E. ^3,000,000 pounds per square inch. 
E. =2,000,000 pounds per square inch. 



Marks, 461. 

Composition: Alpha Portland cement, 1; sand, 2; 1J" to 2 J" brokei 
brick, 4. 
Water used in mortar, 54.3 per cent of cement. 
Age, 1 year, 2 months. 
A\ eight" per cubic foot, 130.6 pounds. 
Sectional area, 144.72 square inches. 
Gauged length, 5". 



Applie 


d loads. 

Per square 
inch. 


In gauged length. 

Compres- <> t • 
sion. 




Total. 


Remarks. 


Pounds. 


Pounds. 


Inch. 


Inch. 




14, 472 


100 


0. 


0. 


Initial load. 


28, 944 


' 200 


.0002 


o. 




43, 116 


300 


.0004 


.0001 




57,888 


400 


.0006 


.0001 




72,360 


500 


.0008 


.0002 




86,832 


600 


.0007 


.0003 


E =6,250,000 pounds per square inch. 


101,304 


700 


.0013 


.0004 




115,776 


800 


.0015 


.0004 . 




130, 248 


900 


.0019 


.0005 




144,720 


1,000 


.0021 


.0006 


E=j3.000,000 pounds per square inch. 


173. 664 


1,200 


.0029 


.0009 




202,608 


1,400 


.0036 


.0010 




231,552 


1,600 


.0041 


.0011 i 


E= 1 ,923.000 pounds per square inch. 1 


260.496 


1.800 


.0049 


.0014 




289, 440 


2.000 


.0058 


.0017 ; 




318, 3*4 


2,200 


.0069 


.0022 , 


I 


347. 328 


2,400 


.0083 


.0030 


1 


37G. 272 


2,600 


.0101 


.0040 1 




405, 216 


2,800 


.0119 


.0050 1 




434. 160 


3,000 


.0144 


.0069 


First crack. ' 


463. 104 


3, 200 


.0195 


.0107 ' 




501,000 


3,462 






Ultimate strength. | 
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Compression Tests of Cement Sock fbom which Newark and 
bosendale cement is made. 




Samples dressed on a rubbing bed. 

There were seams present in each sample before testing. 



No. of 
test. 


Description. 


Dimensions. 


First crack. 


Ultimate strength. 


Height. 


■ ■ | ow 

tional 
Compressed area, 
surface. 


Total. 


Per 
square 
Inch. 


10892 
10898 


Dark cement rock . . 
Light cement rock . 


Inches. 
2.44 
2,18 


Inches. 
2.48 
2.20 


Inches. ' inches. 
2.42 , 5.88 
2.18 4.80 


Pounds, 
56,000 
166,000 


Pounds. 
182,000 
196,200 


Pounds. 
80,960 
40,875 
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Adhesive Resistance of Steel Bars Embedded in Concrete. 

Steel rods i" X i" embedded in concrete prisms 6" X 6" by 18" bug. 
Material submitted by Mr. H. A. Carson, chief engineer Boston 
transit commission. 



Test 
No. 


Marks. 


Brand of oement. 
Vulcanite 


Age. 


Depth 
rod ft em- 
bedded. 


Surface 

in 
contact. 


AdheriTe 
resistance. 


Total. 


Per 

■quit 
inch. 1 

1 


11416 
11417 
11418 
11419 
11420 
11421 
11422 
11423 
11424 
11425 
11426 

11487 
11488 
11489 


P. 22 
P. 41 
P. 42 
P. 61 
P. 62 
P. 81 
P. 82 
P. 101 
P. 102 
P. 121 
P. 122 

R.8 
R.10 
R.12 


Dag. 

30 
80 
80 
80 
80 
80 
30 
31 
81 
80 

30 
30 
80 


Inches. 
2 

4 
4 
6 
6 
8 
8 
10 
10 
12 
12 

8 
10 
12 


Sq. inches. 

8 
8 
12 
12 
16 
16 
20 
20 
24 
24 

16 
20 
24 


Pound*. 
1,170 
1.335 
920 
920 
2,850 
1.860 
3.920 
5,100 
5,920 
5,870 
4,720 

8,850 
5.880 
8,560 


P(M*dL 

291 i 




167 




115 ! 




77 




2S7 ' 




116 i 




315 1 




355 ' 




296 




945 




W7 




241 




292 




857 







Compression Tests of the Concrete Prisms in which the f'xf 
Steel Rods were Embedded, of the Preceding Tests. 



Test 
No. 



Marks. 



11416 a 

11417 a 

11418 a 

11419 a 

11420 a 
11421a 
11422 a 
11428 a 

11424 a 

11425 a 

11426 a 



P. 22 
P. 41 
P. 42 
P. 61 
P. 62 
P. 81 
P. 82 
P. 101 
P. 102 
P. 121 
P. 122 



11437a , R.8 

11438 a i R. 10 

11439 a | R. 12 



Brand of 
cement. 



Vulcanite . 



A^e. 



81 
81 
31 
81 
81 
81 
81 
81 
31 
81 

85 
35 
85 



Dimensions. 



if 
H 



Compressed 
surface. 



Sec- 
tional 
area. 



Inches. 
17.77 
17.55 
17.68 
17.58 
17.62 
17.50 
17.73 
17.63 
17.60 
17.55 
17.70 

17.60 
17.58 
17.62 



1 

I 






1 

Inches. 


Inches. 


Sq. ins. 


6.08 


6.04 


86.72 


5.99 


6.80 


87.74 


6.02 


6.29 


87.87 


6.06 


6.28 


87.75 


6.04 


6.15 


87.15 


6.02 


6.82 


88.05 


6.04 


6.25 


87.75 


6.04 


6.80 


38.05 


6.09 


6.80 


88.37 


6.06 


6.26 


87.98 


6.05 


6.25 


87.81 


6.25 


6.05 


37.81 


1 6.15 


6.05 


87.21 


6.19 


6.08 


37.33 



Ultimate 
strength. 



First 
crack. 



Total. 



Per 

sqo&rt 
inch. • 



.Pnad*. 

' 2,156 

>i 2,8® 

>' %m 

M 2,160 
! 2,530 
2,2*1 
2,1* 
i» 
2,120 
%M 
2.2* 



153,500 158,500 4,060 
160,500 160,500. 4JW 
159,200 159,200 1 i2® 



Pounds. 


Pound*. 


78,800 


78,800 


101.600 


101,600 


93,000 


93,000 


81,400 


81,400 


94,100 


94,100 


85,700 


85,700 


80,500 


80,500 


88.500 


••K 


81,400 


81.400 


76.100 


76,300 


84,200 


84,200 
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a 
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3 



r"j r-i r~i 
k-h i — i l~4 
L..J ».-j UJ 

|_ H l-J |..J 
L.J L_J L-J 






Remarks. 


14 bricks, per sketch. 
Do. 

Naked specimen. 
Do. 


% 

a 

! 

S 
5 


if 


gum 83§ssss 

4 


Total. 

Pounds. 
231,000 
292,100 
177,400 
198,200 
255,800 
234,400 

254,100 
225,100 
193,000 
212,400 
225,800 
138,600 
155,000 


Sectional 
area. 




j 


Diam- 
eter. 
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622 P08H BAB8 IN CONCRETE. 

Compression Test op Yellow Pine Push Bars Embedded is 

Concrete. 

Material submitted by Mr. H. A. Carson, chief engineer, Boston 
transit commission. 

The push bars were embedded in a cylindrical mass of concrete l'» 
feet long by 28 inches diameter in the following manner: 

A cylindrical mold 10 feet long, the interior diameter of which was 
28 inches, was placed on end, the bottom being closed with a bulkhead 
having a central aberture 5" x 5," through which the end of the first 
yellow pine push bar was placed. This first push bar was oentend 
within the mold and a section of concrete tamped about it, filling the 
mold a length of 2' 6". At the expiration of 8 hours a second push 
bar was placed upon the first bar and connected therewith by meaimof 
a cast-iron ribbea coupling and a second section of concrete 2* 6" lone 
tamped in the mold. In like manner a third section of concrete and 
its push bar were added 16 hours after the first section was made, and 
a fourth section and push bar 24 hours after the first section was made. 
The upper end of the mold was closed with a bulkhead having a cen- 
tral opening 5" x 5" to accommodate the upper end of the fourth posh 
bar. The concrete was then lowered into a horizontal position and 
adjusted in the testing machine, and about 1 hour later loads were 
applied to the column of push bars in the axis of the mold. 

tinder a load of compression of 102,500 pounds the fourth push bar, 
at the bulkhead or outer end, crushed at two knots about 4r" from the 
end of the stick. The knots were 1£" and J" in diameter. This load 
was the maximum resistance displayed. As the fibers were crushed, 
the load fell to about 77,600 pounds, at which time the test was discon- 
tinued and the material allowed to rest over night. 

Renewing the load 14 hours later the end push bar continued to yield 
under the load of 77,(500 pounds. The test was then discontinued and 
the material removed from the testing machine. 

The mold was stripped from the concrete and the latter removed 
from the fourth and the third push bars. A slight movement of the 
coupling below the fourth bar appeared to have taken place in the direc- 
tion of the axis of the specimen. The coupling below the third bar 
did not appear to have moved during the test. 

A supplementary test was made with the fourth push bar. 5fcc 
injured portion was sawed off and the remaining part subjected to mi- 
wise compression, sides free. The bar was now 21f" long, and it JNts 
immersed in water for 5 hours immediately preceding this test* lis 
ultimate strength was now found to be 111,600 pounds. Faflta 
occurred at a knot i " diameter, which was located 3£" from the eefflf 
the bar. 

The composition of the concrete was Vulcanite cement 1, stone dret 
2£, crushed stone 4£. The push bars had been soaked in water before 
being used in the test cylinder. 

A photograph showing the test cylinder in the mold as it appeared 
in the testing machine, also a view of the original fractured end of the 
fourth push Dar are shown herewith. 
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Tests of Metals. 1901. 



COMPRESSION TEST OF YELLOW-PINE, ETC. 
Photograph of the original fractured end of the fourth push bar, in the vicinity of knots. 
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STRENGTH OF GLASS. 



LIGHTS SET TN FRAMES, TRANSVERSE AND 
COMPRESSION TESTS. 
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Tests of Met sis 1901. 



PHOTOGRAPH OF 20 BY 20-INCH LIGHT OF ROUGH PLATE, 1 INCH THICK, AFTER TESTING. 
ULTIMATE STRENGTH, 2,110 POUNDS; 7 FRAGMENTS. 
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STRENGTH OF GLASS. 625 

Strength of Glass. 

Two series of tests were made (1) with lights set in frames, bedded 
in neat Portland cement, (2) tran verse tests of lights supported across 
each end and loaded across the middle of the span, no cement being 
used with these specimens. 

In the lirst series the lights were bedded and the cement allowed to 
.set an interval of 24 hours before testing. Loads were applied at the 
middle of the lights by means of a cast-iron block measuring 2" x 2" 
in cross-section dimensions. Wet cardboard cushions were placed 
between the face of the cast-iron block and the light of glass. The 
central load required to break the glass is recorded as the strength of 
the material, the load being gradually increased until rupture occurred. 
The actual thickness of the glass varied somewhat from its nominal 
thickness. The figures over the ultimate strength give the actual 
thickness of each light. 

The results taken as a whole show over what range the strength of 
the glass may be found. There are variations in the strength of lights 
of the same nominal thickness, which make it appear that the strength 
of this material varies in itself; in some cases a large light sustained a 
greater load than other lights of smaller dimensions. 

It is observed that the strongest lights broke into the largest num- 
ber of fragments. Generally the number of pieces ranged from 8 to 
16. An exceptionally strong light was found in the rough plate 1" 
thick, 10" x 10" size, which displayed upon fracture 10 radial cracks 

The tabulations of the results with square lights set in frames are 
followed by the details of the transverse tests, and then tables of com- 
parisons based upon the preceding details. 

The results of the transverse tests, in order to admit of direct com- 
parison, are reduced by computation to pounds per square inch, and 
are given in the column headed *• Modulus of rupture. The formula 
for this reduction in strength is as follows: 

K=^7 , 2 , in which It = modulus of rupture, pounds per square inch. 

P = load. 

/ = length of specimen or span. 

h — breadth of specimen. 
d — depth of specimen. 

Tn the first table of comparisons on rough plate from two factories it 
appears that in four thicknesses each factory shows the stronger glass 
in two cases. So far as concerns the strength of the glass with respect 
to thickness, the greater relative strength generally is found in the 
thinner lights. 

In ribbed plate no practical difference is shown in the strength of 
the glass from the two factories represented. 

In the wired plate in each case the sandwich rolled appears the 
stronger. 

In the matter of annealing, one thickness is stronger in the oven- 
annealed plate, another thickness shows results in favor of Lehr 
annealing, while in a third thickness no practical difference is found. 
The method of annealing the thinner lights of this series is not known. 

H. Doc. bo* lo 
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STBENGTH OF GLA88. 



A comparison of the rough, ribbed, wired, and polished plate show* 
the wirea plate below the strength of the other kinds of plate. With 
respect to the rough, ribbed, and polished plate, each in turn she* 
higher strength than the others. 

Taking into consideration the variation in strength displayed by 
individual specimens the results of these comparisons will be accepts 
provisionally, the evidence not generally being of a conclusive natim. 
The relative strength of lights set in frames in which the fouredp 
are supported, compared with the transverse tests, where the light- 
were supported along two edges, shows the strength of the light is 
frames ranging from once to nearly twice the strength of the trait 
verse specimens. 

Under direct compression .the crushing strength of glass was founc 
to be very great, showing values from 45,040 to the enormous strength 
of 84,000 pounds per square inch. 



LIGHTS SET IN FRAMES. 



Factory. 



Description. 



Appert . 



Nominal 
thick- 
ness. 



Ultimate strength, pounds. 



8"x8". 12"xl2". 16"xl6". &i& 



Inch. 



Rough, Lehr annealed. 
do 



Mississippi 



(Not known) 



Appert . 



Mississippi . 



.do. 
.do. 
.do., 
.do., 
.do., 
.do., 
.do., 



A 



Rough, oven annealed . 

do 

.....do 

....do 

....do 



Wired, Lehr annealed, 
sandwich rolled. 



....do 

....do 

....do 

Wired, solid rolled. 
....do 



Inch. 
.16 
•248 
.21 
272 
.26 
366 
.43 

1,197 
.47 

1,372 
.15 
171 
.22 
309 
.29 
693 
.37 
878 
.52 

1,740 
.83 

3,630 
.81 

3,110 
.99 

3,720 
.97 

3,110 
.28 
347 
.40 
980 
.54 

1,590 
.58 

1,694 
.28 
388 
.38 
898 



Inch. 
.10 
93 
.20 
205 
.27 
513 
.42 
791 
.50 

1,376 
.15 
143 
.22 
262 
.27 
267 
.38 
885 
.54 

2,010 
.82 

3,640 
.82 

2,330 
1.06 

3,750 
.99 

3,720 
.28 
234 
.41 
774 
.54 

1,520 
.54 

1.134 
.31 
352 
.40 



luck. 
.17 
115 
.20 
211 
.26 
334 
.86 
467 
.47 

1,288 
.13 
IS 
.22 
184 
.27 
387 
.35 
880 
.50 

1,290 
.75 

2,680 
.75 

2,260 
1.02 

3,980 



5,490 
.29 
234 
.38 



1,210 
.55 
984 
.28 
22$ 
.S3 
436 



1M 

33 
.3 
*E 
.i! 
734 
X 
& 
.13 



.36 

&e 

.51 
1190 

.*) 
2,120 

2,310 
.95 

I MO 
LOO 



& 

.a 

4> 



Note.— The figures over the ultimate strength of each light of the several sizes &™ tbe *** 
thickness of that light. 
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STRENGTH OF GLASS. 

Details of Transverse Tests. 
Lights supported at the ends, loaded at the middle. 

ROUGH PLATE. 24-INCH SPAN. 



627 



Factory. 



Appert ..... 
Mississippi . 

Appert 

Mississippi . 
Appert 
M is ' ' 
Appert . 
Mississippi ... 
(Not known). 



ssinsippi . 



Description. 



' Nominal 
I thick- 
I ness. 



Lehr annealed . 
....do 



do 

do 

do 

....do 

....do 

....do 

Oven annealed . 

.....do 

do 

....do 

do 

.....do 



Inch. 



Dimensions. 



Width. 



Thick- 



Inches. 
7.96 
7.98 
8.00 
7.92 
8.05 
7.93 
8.00 
7.93 
7.98 
7.98 
7.97 
8.00 
7.97 
7.94 



Inches. 
.13 
.15 
.20 
.21 
.26 
.30 
.37 
.37 
.50 
.51 
.72 
.72 
1.01 
1.07 



ntimate strength. 



Total. 



Pounds. 

22 

39 

59 

51 

112 

125 

145 

177 

286 

244 

446 

552 

908 

916 



Modulus Deflec- 
of rup- tion. 

ture per I 
square | 
inch. 



Pounds. 
5,890 
7,820 I 
6,640 I 
5,260 
7,410 t 
6,310 
4,770 ' 
5,870 
5,160 I 
4,240 ! 
4,890 
6,030 I 
4,020 I 
3,750 ! 



Inch. 
.36 
.31 
.25 
.17 
.23 
.18 
.11 
.14 
.10 
.07 
.05 
.06 
.04 
.04 



ROUGH PLATE. 16-INCH SPAN. 



Appert .... 
MWssippi. 

Appert 

Mississippi. 



Appert 
Mis " * 



ssissippi. 



Appert 

Mississippi 

(Not known) . 



Appert 

Mississippi ... 

Appert 

Mississippi ... 
(Not known) . 



Lehr annealed . 

do 

do 

do 

do 

do 

do 

do 

Oven annealed . 

do 

do 

do 

do 

do 



i 


8.00 


.14 


28 


1 
4,290 ; 


i 


7.98 


.15 


40 


5,350 1 


A 


8.01 


.20 


83 


6,220 


tV 


7.97 


.22 


97 


6,030 I 


X 


8.00 


.26 


88 


3,900 i 


X 


7.98 


.26 


121 


5,380 , 




7.99 


.39 


294 


5,810 


1 1 


7.96 


.39 


258 


5,110 




8.00 


.54 


388 


3.990 




7.99 


.56 


330 


3,160 I 


4 . 


7.94 


.78 


858 


4,260 




7.96 


.78 


949 


4,700 


1 


7.96 


.96 


520 


1,700 1 



7.95 



.95 



1,160 



ROUGH PLATE. 8-INCH SPAN. 



3,880 



Lehr annealed . 

do 

do 

do 

do 

do 

Oven annealed . 

do 

do 

do 

do 

do 





8.00 


.21 


163 


* j 7.98 


.25 


217 


1 ! 8.01 


.22 


197 


* 7.95 


.24 


254 




8.02 


.39 


650 




7.97 


.38 


498 




7.95 


.56 


556 




7.98 


.53 


432 


I 7.97 


.72 


1,410 




7.98 


.72 


1,240 


1 


7.99 


1.04 


1,810 


1 


7.95 


.99 


1,730 



5,550 
5,220 
6,100 
6,660 
6.390 
5,200 
2,680 
2,310 
4,100 
3,600 
2.510 
2,660 



.11 
.13 
.13 
.11 
.06 
.09 
.06 
.06 
.03 
.04 
.02 



RIBBED PLATE. 24-INCH SPAN. 



Appert Lehr annealed . 

Mississippi [ do 

Appert do 

M ississippi , do 

Appert ! do 

Mississippi | do 



— 





_ . — 


— — 








I 


8.01 


.15 


24 


4,790 


.28 


7.95 


.15 


28 


5,630 


.35 


* 


8.00 


.27 


111 


6,850 


.21 


* 


7.95 


.27 


111 


6,890 


.21 




7.99 


.39 


174 


5,150 


.11 


1 


7.97 


.38 


168 


5,250 


.11 
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8TBENGTH OF GLASS. 



RIBBED PLATE. 16-INCH SPAN. 



Factory. 



Description. 



Dimensions. ' Ultimate strength 



; Nominal 
i thick- 
ness. 



Width. 



Thick- 



Total. 



Modulo* Mec- 
of rap- iwil 

, tureper 
nquare 
inch. 



Appert 

MuHiwippi 

Appcrt 

Miwlwdppi 

Appert 

Muwisslppi 



Lehr annealed . . . 

do 

do , 

do | 

do 

do 



Inch. iTtchc*. Inches. Pound*. Pound*. Inek 



8.00 
7.99 
8.00 
7.96 
7.99 
7.97 



.15 
.15 
.27 
.27 
.38 
.86 



42 



132 
121 



RIBBED PLATE. 8-INCH SPAN. 



jar*' 



xfeissippi 
imdppi 



Appert 



Lehr annealed . 

do 

do 

do 



1 


8.00 


.29 


1 


8.00 


.28 


i 


8.00 


.39 


I 


7.97 


.37 



331 
283 
448 
645 



5,600 
5.210 
5,490 
5,010 
6.010 
5,340 



.1* 
.16 
> 
.CT 
.07 
.06 



5,900 
5,410 
4.430 
7.100 



POLISHED PLATE. 24-INCH SPAN. 



Pittsburg . 
Toledo ... 
Toledo ... 
Pittsburg . 
Pittsburg . 
Pittsburg . 



Lehr annealed ... 

Oven annealed . . . 

Lehr annealed ... 
* Oven annealed . . . 
I Lehr annealed ... 

Oven annealed . . . 
do 



.do. 
.do. 
.do. 
.do. 
.do. 



. 1 


8.03 


.09 


11 


6.090 


.45 


\ 


8.00 


.12 


26 


8,120 


.42 


A 


7.98 


.17 


43 


6,710 


.•a 


s 


8.03 


.18 


49 


6,7» 


.»• 


y 


8.09 


.24 


72 


5,560 


.20 


1 


8.01 


.25 


56 


4,090 


.14 


4 


8.01 


.50 


313 


5,690 


.10 


4 


8.01 


.50 


280 


5,040 


.(W 


1 


8.06 


.75 


809 


6,440 


.0* 


1 


8.02 


.73 


745 


6,280 


> 


1 


8.00 


1.01 


972 


4,290 


.04 


1 


8.02 


.99 


1,072 


4,910 


.06 



POLISHED PLATE. 16-INCH SPAN. 



Pittsburg. 



Lehr annealed 
Oven annealed 
Lehr annealed 
Oven annealed 
Lehr annealed. 
Oven annealed 
Lehr annealed. 
Oven annealed 

do 

do 

do 

do 



4 
I 
I 

1 

1 



8.04 
8.05 
8.05 
8.00 
8.06 
8.02 
8,02 
8.02 
8.02 
8.03 
8.05 
8.00 



.09 


19 


.13 " 


41 


.17 


70 


.17 


70 


.21 


89 


.24 


106 


.46 


286 


.45 


379 


.76 


855 


.75 


1,081 


.96 


820 


.98 


1,510 



7,000 .a 

7.240 .» 

7,220 .1' 

7,270 I .1* 
6,030 



5,510 
4,240 
5,000 
4,430 
6,740 
2,650 
4,720 



POLISHED PLATE. 8-INCH SPAN. 



Pittsburg . 

Toledo 

Pittsburg . 



Lehr annealed 

Oven annealed. .. 

Lehr annealed 

Oven annealed ... 

do 

do 

Lehr annealed... 

do 

....do 

....do 



i 


8.04 


.09 




8.04 


.16 


} 


8.00 


.22 


* 


8.02 


.25 


4 


8.01 


.50 


4 


8.03 


.49 


i 


8.03 


.73 


i 


8.03 


.73 


1 


8.03 


1.05 


1 


7.98 


1.03 



80 

195 

217 

825 

904 

1,320 

2,310 

2.420 

4,580 



6.310 
6,040 
5.200 
4,940 
5.630 
3,700 
6,480 
3,290 
6,500 
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STRENGTH OF GLASS. 
WIRED PLATE, LEHR ANNEALED. 24-INCH SPAN. 
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1 


Description. 


Nominal 
thick- 
ness. 


Dimensions. 


Ultimate strength. 


Deflec- 
tion. 


1 

Factory. 

I 

i 


Width. 


Thick- 
ness. 


Total. 


Modulus 
of rup- 
ture per 
square 
inch. 


I 
Appert 


Sandwich rolled.. 

Solid rolled 

Sandwich rolled.. 

Solid rolled 

Sandwich rolled.. 
do 


Inch. 

! 

! 

1 


Inches. 
8.00 
7.96 
7.95 
8.00 
7.95 
8.00 


Inches. 
.28 
.29 
.87 
.35 
.54 
.56 


Pounds. 
88 
90 
137 
101 
301 
288 


Pounds. 
5,060 
4,840 
4,630 
3,710 
4,670 
4,130 


Inch. 
.15 
.15 
.10 
.10 
.08 
.07 


Mississippi 


Appert V. 


Mississippi 


Appert 







WIRED PLATE, LEHR ANNEALED. 16-INCH SPAN. 



Appert 


Sandwich rolled. . 

Solid rolled 

Sandwich rolled.. 

Solid rolled 

Sandwich rolled.. 
do 




8.00 
7.99 
8.00 
7.95 
7.98 
7.99 


.30 
.32 
.40 
.40 
.55 
.53 


126 
125 
225 
192 
386 
375 


4,200 
3,670 
4,220 
3,620 
8,840 
4,010 


.04 
.06 
.05 
.04 
.03 
.03 


Mississippi 


Appert 


Mississippi 


Appert 







WIRED PLATE, LEHR ANNEALED. 8-INCH SPAN. 



Appert 

Mississippi 

Appert 

Mississippi 
Appert ..-.. 



Sandwich rolled 

Solid rolled 

Sandwich rolled 

Solid rolled 

Sandwich rolled 
do 



i 


8.00 


.26 


247 


* 


7! 99 


.31 


192 


i 


7.96 


.38 


468 


1 


7.99 


.39 


469 


8.00 


.54 


717 


4 


8 00 


.55 


890 



5,480 

8,000 

4,880 

4,630 

3,690 ' 

4,410 . 



Transverse Tests. 

Lights supported at the ends, loaded at the middle. 
Comparison of strength of glass from different factories. 

ROUGH PLATE. 24-INCH SPAN. 



Nominal thick- 
ness. 


Modulus of rupture per square 
inch. 


The stronger glass. 


Appert. 


Mississippi. 


Mean. 


| inch 


Pounds. 
5,890 
6,640 
7,410 
4,770 
5,160 
4,890 
4,020 


Pound*. 
7,820 
5,260 
6,310 
5,870 
4,240 
6,080 
8,750 


Pounds. 
6,855 
5.960 
6,860 
6,820 
4,700 
5,460 
8,885 


Mississippi. 
Appert. 
Do. 
Mississippi. 

[Factory not known. 


•A inch 


Jlnch 


finch 


finch 


finch 


1 inch 





RIBBED PLATE. 24-INCH SPAN. 



Thickness. 


Modulus of rupture per 
square inch. 


The stronger glass. 


Appert 
factory. 


Mississippi 
factory. 


4 inch 


Pounds. 
4.790 
6,850 
6,150 


Pounds. 
6,680 
6,890 
6,250 


Mississippi. 

No practical lifference. 

Very little difference. 


} inch 


f inch 
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630 STRENGTH OF GLA8S. 

Comparison of strength for different methods of manufacture. 

WIRED PLATE. 24-INCH SPAN. 



Thickness. 


Modulus of rupture per 
square inch. 


The wronger glass. 


i SiS: l, i'«"'-w- 


J inch 


Pounds. ! Pounds. 
5, 050 , 4, 840 


Sandwich. 


| inch 


4.530 i 3,710 Do. 


2 inch 


4,670 i 4,130 Both sandwich rolled. 




1 





WIRED PLATE. 16-INCH SPAN. 



J Inch . 
| inch . 
k inch . 



4,200 
4,220 
3,*40 



3,670 Sandwich. 

3,620 I Do. 

4, 010 I Both sandwich rolled. 



Comparison of strength for different methods of annealing 1 . 

POLISHED PLATE. 24-INCH SPAN. 



Thickness. 



Modulus of rupture per 
square inch. 



—J 

{Inch .. 
A inch . 
J inch .. 
4 Inch .. 
finch .. 
linch .. 



Oven an- 
nealed. 



Pounds. 
8.120 
6,780 
4,030 
5,040 
6,280 
4,910 



Lehr an- 
nealed. 



Pounds. 
6,090 
6,710 
5,560 
5,630 
6,440 
4,290 



The stronger glass. 



Oven. 

No practical difference. 

Lehr. 

IaU oven annealed. 



Comparison of strength of the different kinds of plate. 

24-INCH SPAN. 



Thickness. 






Modulus of rupture per square inch. 


The 


Rough. 


Ribbed. 


Wired. 


Polished. 


strongest 

glass. 


iinch... 
finch ... 
linch ... 


Pounds. 
7,410 
4,770 
5,160 


Pounds. 
6,310 
5,870 
4,240 


Pounds. 
6,850 
5,150 


Pounds, i Pounds. 
6,890 5,050 
5,250 4.530 


Pounds. 
4,840 
3,700 


Pounds. 
5,560 


Pound*. 
4,030 


Ribbed. 
Rough. 
Polished. 




4,670 


4,130 


5,630 


5,040 
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STRENGTH OF GLA8S. 
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Comparison of strength of lights set in square frames and having a 
"bearing along each edge, with similar lights transversely loaded, 
Tvhich were supported at two opposite edges only. 



Description. 



Thick- 
ness 



Total ultimate 




strength. 


Ratio of 




Trans- 


In 


verse 


strength. 


frames 
16" x 16". 


tests, 

16" wide 

by 16" 

span. 




Pounds. 


Pounds. 




123 


68 


1.9 


197 


180 


1.1 


360 


209 


1.7 


523 


562 


.96 


1,264 


718 


1.8 


2,470 


1,807 


1.4 


231 


251 


.9 


617 


417 


1.2 


1,097 


761 


1.4 



Rough plate . 



Wired plate . . 



Inch. 



1 

i 



For the above comparison of strength, the results of the two trans- 
verse specimens 8" wide, each, are added together and placed against 
the mean of two tests of 16" x 16" lights in trames. 

Compression Tests. 



T 

1 



I 



Nominal dimensions. 



Description. 



Dimensions. 



Height. 



Compressed sur- 
face. 



Sectional 
area. 



Ultimate strength. 



Total. 



Per square 
inch. 



Rough plate ... 
Polished plate . 



Inches. 
3.81 
3.90 
4.03 
4.00 



Inches. 
0.98 



Inches. 
2.02 
2.02 

1.07 j 2.04 

1.08 2.04 



So. in. 
1.98 
2.00 
2.18 
2.20 



Pounds. 
102,600 
156,400 
98,200 
184,800 



Pounds. 
61,770 
77,700 
45.040 
84,000 
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8TRENGTH OF GLASS. 



Transverse tests of glass from Watertown Arsenal storehouse. 
Double thick, blown glass. 



Dimensions. 


Span. 


Ultimate strength. 








Modulus of 


Width. 


Thickness. 




Total. 


rupture 
, per square 
• inch. 


Inch**. 


Inch. 


Inches. 


Pounds. 


j Pounds. 


8 


0.105 


8 


49 


6,670 


7.97 


.122 


8 


68 


6,880 


7.95 


.103 


16 


27 


7,680 


7.95 


.112 


16 


20 


\ 4,810 


7.96 


.116 


24 


20 


6,720 


7.98 


.120 


24 


20 


[ 6,270 



Glass from the Watertown, Mass., public library, stack floor. 
Rough glass set on rectangular iron frames. 
Loads applied at the center on an iron follower 2" x 2" with i" thick- 
ness of wet cardboard cushion. 



Dimensions of glass. 


Dimensions of frames, 
in the clear. 


Ultimate 
strength. 


No. of 
frag- 
ments. 


Length. 


Width. 


Thickness. 


Length. 


Width. 


Inches. 
35.60 
35.40 
81.30 
19.65 


Inches. 
17.75 
10.76 
17.90 
17.75 


Inch. 

0.60 

.59 

.51 

.43 


Inches. 
34.60 
34.60 
30.30 
18.65 


Inches. 
17 

9.88 
17 
17 


Pound*. 
514 
757 
547 
469 


7 
4 
6 
S 



Tested with the smooth surface of the glass uppermost. 
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endurance of rotating shafts. 

Endurance of Rotating Shafts. 

Gautire steel. 

Marks, lC t . 

Turned down from rod li" diameter, 0.16 per cent carbon. 

Diameter, 1"; speed of rotation, 500 per minute. 

Length between end bearings, 33". 

Loaded over 4" length at middle. 

Deflections measured on chord of 10". 
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Maxl- 
mum 
fiber 
stress per 
square 
Inch. 


Number of rota- 
tions. 


Micrometer readings for 
deflections. 


De- 
flec- 
tions. 


Sets. 


Remarks. 


Succes- 
sive. 


Total. 


On 
line. 


Un- 
load- 
ed. 


Load- 
ed. 

Inch. 
.0940 
.0943 
.0945 

.0935 
.0986 
.0938 

.0917 
.0921 
.0914 


Un- 
load- 
ed. 


Pounds. 
40,000 








a 
b 
c 

a 
b 
c 

a 
b 
c 


Inch. 
.1262 
.1263 
.1265 

.1261 
.1265 
.1265 

.1252 
.1260 
.1278 


Inch. 
.1261 
.1262 
.1264 

.1259 
.1257 
.1262 

.1249 
.1248 
.1250 


Inch. 
.0321 
.0319 
.0319 

.0824 
.0321 
.0324 


Inch. 
.0001 
.0001 
.0001 

.0002 
.0008 
mm 


Rested 16 hours. 

Rested 68 hours. 

Shaft ruptured ".8 
north of south mid- 
dle bearing. 






1,000 


1,000 






9,000 


10,000 


.0382 | .0008 
.0327 1 .0012 
.0336 1 .0028 






**i5o,*9o6" 


160,900 
160,900 


a 
b 
c 


.1220 
.1813 
.1265 


.0695 
.0968 
.0987 


.1222 
.1289 
.1257 


.0327 
.0326 
.0320 


-.0002 
.0024 
.0008 






**2oi,*2o6* 


862,100 
862,100 


a 
b 
c 


.1806 
.1215 
.1290 


.0956 
.0878 
.0955 


.i280 
.1207 
.1270 


.0824 
.0329 
.0815 


.0026 
.0008 

..0020 






112,200 


474,800 
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METAL FROM ROTATING SHAFTS. 



ENDURANCE TESTS. 



TENSILE TESTS OF SPECIMENS TAKEN FROM THE OUTER END& 

OF SHAFTS WHICH WERE RUPTURED BY 

REPEATED STRESSES. 
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Marks, 1 C 2. 
Endurance test No. 304 
Diameter, ".564. 
Sectional area, .25 square inch 
Gauged length, 3". 



METAL FROM ROTATING SHAFTS. 

No. 7380. 
See Report 1899, p. 855. 
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Applied 

loads per 

square 

inch. 


Elongation 
per Inch. 


Successive 
eloneation 
per inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 


Inch. 
0. 
.000067 
.000300 
.000633 
.000967 
.001333 
.001500 
.028667 
.032167 
.034000 
.038000 
.045833 
.053 
.063 
.080 
.097 
.127 
.193 


Inch. 
0. 
.000067 
.000233 
.000333 
.000334 
.000366 
.000167 
.027167 
.003500 
.001833 
.004000 
.007833 
.007 
.010 
.017 
.017 
.030 
.066 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


I 
Initial load. 

Elastic limit. 
Tensile strength. 










0. 


0. 



















































General summary. 

Tensile strength per square inch of original section pounds.. 62,000 

Elastic limit per square inch of original section do... 44,000 

Elongation per inch after rupture inch.. .3333 

Elongation per inch under strain at elastic limit do... .001600 

Reduction in diameter at point of rupture do... .214 

Reduction in area after rupture, per cent of original section 61.5 

Position of rupture at the middle of the stem 

Character of broken surface fine silky, cup-shaped 

Elongation of inch sections ".22 ".56*. ''.22 
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METAL FROM ROTATING 8HAFTS. 
No. 7368. 



Marks, 5 C 2. 

Endurance test, No. 305. 

Diameter, ".564. 

Sectional area, .25 square iuch. 

Gauged length, 3". 



Applied 
loads, per 

square 

inch. 



Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
f>8,000 
59,000 
60,000 
61,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
117,400 



Elongation 
per inch. 



Inch. 
0. 
.000100 
.000367 
.000767 
.001300 
.001667 
.002000 
.002300 
.002433 
.002933 
.006667 
.007000 
.008000 
.010400 
.012667 
.015100 
.017333 
. 020733 
.023833 
.027333 
.033 
.040 
.043 
.053 
.068 



Successive 

elongation 

perlnch. 



Inch. 
0. 

.000100 
.000267 
.000400 
.000533 
.000367 
.000333 
.000300 
.000133 
.000500 
.003734 
.000333 
.001000 
.002400 
.002267 
.002433 
.002233 
.003400 
.003100 
.003500 
.006 
.007 
.003 
.010 
.010 



Permanent 



Successive 

permanent 

set. 



Inch. 



Inch. 



0. 
0. 



Remarks. 



.000100 
.000133 
.000200 



.000100 
.000033 
.000067 



.000933 



.000733 



Initial load. 



Elastic limit (not well defined). 



Tensile strength. 



General summary. 

Tensile strength per square inch of original section pounds.. IK* 

Elastic limit per square inch of original section (not well defined) -<«[••• r%. 

Elongation per inch after rupture ""*•• j£ 

Elongation per inch under strain at elastic limit 5°— • *£, 

Reduction in diameter at point of rupture d0 — ; M 

Reduction in area after rupture, per cent of original section *.* V11L. «** 

Position of rupture V.-y •tETJS 

Character of broken surface fine granular, radiating njy.^3 

Elongation of inch sections *™ '^ 
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METAL FROM ROTATING SHAFTS. 

No. 7381. 
Marks, 3 C 2. 

Endurance test, No. 306. See Report 1899, p. 855. 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 
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Applied 

loads per 

wjuare 

Inch. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
68,000 


Elongation 
per inch. 


Successive 
elongation 
per inch. 


Permanent 
set 

Inch. 
0. 
0. 


Successive 

permanent 

set. 

- 

Inch. 
0. 
0. 


Remarks. 


Inch. 
0. 
.000100 
.000333 


Inch. 
0. 
.000100 
.000233 


Initial load. 
Elastic limit. 

\ 
Tensile strength. 


.000667 1 .000334 
. 001000 1 . 000333 










.001367 

.001633 

.016000 

.017067 

.017667 

.018600 

.020000 

.023000 

.02.1333 

.028333 

.033 

.040 

.047 

.060 

.077 

.120 


.000367 
.000263 
.014367 
.001067 


0. 


0. 










.000600 

.000933 

.001400 

.003000 

.002333 

.003000 

.005 

.007 

.007 

.013 

.017 

.043 






































72,000 






76,000 






80,000 






82,000 

















General summary. 

Tensile strength per square inch of original section pounds.. 82,000 

Elastic limit per square inch of original section do... 49,000 

Elongation per inch after rupture .' inch. . . 2733 

Elongation per inch under strain at elastic limit do... .001633 

Reduction in diameter at point of rupture do... .184 

Reduction in area after rupture, per cent of original section 54.6 

Position of rupture 1".6 from neck 

Character of broken surface fine silky 

Elongation of inch sections M7, ». 48*, ". 20 
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640 METAL FROM ROTATING SHAFTS. 

No. 7369. 
Marks, 2 C 2. 

Endurance test No. 307. See Report, 1899, p. 855. 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 



Applied 

loads per 

muare 

inch. 


Elongation 
per Inch. 


Successive 
elongation 
per Inch. 


D<»iOT.. na *if Successive 

Penn * nent permanent 

te1, set 


i 

Remarks. 

1 


Pound*. 
1.000 
6,000 
10,000 
20,000 
90,000 
40,000 
48,000 
49,000 
60,000 
62,000 
64,000 
66,000 
60,000 
64,000 
68,000 
71,620 


Inch. 
0. 
.000133 
.000333 


Inch. 
0. 

.000138 
.000200 
.000834 
.000333 
.000333 
.000300 
.025367 
.001300 
.003367 
.004333 
.005167 
.013500 
.022 
.026 


Inch. Inch, 
0. 0. 

o. ; 0. 


Initial load. 


.000667 

.001000 

.001333 

.001633 

.027000 

.02K300 

.031667 

.036000 

.041167 

.054667 

.077 

.103 


1 




1 




0. 1 0. 


Elastic limit. 


1 












. . 1 




.:: i : 




i 








i 






Tensile strength. 




i 







General summary. 

Tensile strength per square inch of original section pounds.. 71,® 

Elastic limit per square Inch of original section .do... «,» 

Elongation per inch after rupture inch., .w 

Elongation per inch under strain at elastic limit do... .««» 

Reduction in diameter at point of rupture *>— £* 

Reduction in area after rupture, per cent of original section vi^j!* 

Position of rupture -.JCi 45 "^"S 

Character of broken surface fine suky.OTpstan 

Elongation of inch sections M8/.«V-<* 
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METAL FBOM ROTATING SHAFTS. 

No. 7366. 
Marks, Y 

Endurance test No. 311. See Report, 1899, p. 855. 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 
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Applied 

loads per 

square 

inch. 


1 ' 1 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
68,000 
59,000 
60,000 
62,000 
64,000 


Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001300 
.001633 
.001900 
.018967 
.020500 
.022333 
.026333 


Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000333 
.000267 
.017067 
.001533 
.001833 
.004000 
.007334 
.010166 
.011834 
.024 


Inch. ' Inch. 
0. 1 0. 
0. 1 0. 


Initial load. 
Elastic limit. 
Tensile strength. 


::::::::::::i:::::::::::: 




6. 6. 






















68,000 


.033667 


! 


72,000 
76,000 
80,000 
85,360 


.043833 
.055667 
.080 


::::::::::::i:::::::::::: 


i 




i 


1 


I 



General summary. 

Tensile strength per square inch of original section pounds.. 86,360 

Elastic limit per square inch of original section do. . . 59, 000 

Elongation per inch after rupture inch. . . 2633 

Elongation per inch under strain at elastic limit do... .018967 

Reduction in diameter at point of rupture do. . . .204 

Reduction in area after rupture, per cent of original section 59. 3 

Position of rupture ( 1"54 from neck 

Character of broken surface fine silky.eup shaped 

Elongation of inch sections ".21, ".43* ".15 

H. Doc. 508 ±1 
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METAL FROM ROTATING SHAFTS. 



No. 7367. 



7x1 



Marks, 7 

Endurance test No. 317. See Report 1900, p. 1133. 

Diameter, ".564. 

Sectional area, .25 square inch. 

Gauged length, 3". 



Applied 

loads per 

•qaare 

loch. 


Elongation 
per Inch. 


Successive 
elongation 
per inch. 


Permanent 
set 


Successive 

permanent 

set. 


Remarks. 

i 


Pound*. 
1,000 
6,000 
10,000 


Inch. 
0. 

.000100 
.000800 

.000667 

.001000 

.001888 

.001700 

.001900 

.002067 

.002267 

.017667 

.019667 

.021000 

.024000 

.027000 

.034167 

.048888 

.060 

.088 


Inch. 
0. 

.000100 
.000200 
.000867 
.000888 
.000838 
.000367 
.000200 
.000167 
.000200 
.015400 
.002000 
.001383 
.003000 
.003000 
.007167 
.009166 
.017 
.023 


Inch. 
0. 
0. 


Inch, 
0. 
0. 


Initial load. 
Elastic limit 

Tensile strength. 




20,000 








80,000 
40,000 
50,000 


;...:. 




. 


0. 


0. 


1 


56,000 
60,000 
65,000 
66,000 
67,000 
68,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
91,040 


s 


* 


, 







1 


....::....:: 




; 








.. .. 




' 












( 


















1 










- — "j---"-, - 


- 



General summary. 

Tensile strength per square inch of original section poondi.. &* 

Elastic limit per square inch of original section •«>— *J 

Elongation per inch after rupture «*»•• JJ 

Elongation per inch under strain at elastic limit «°— • . 

Reduction in diameter at point of rupture «— f 

Reduction in area after rupture, per cent of original section ;•"," Jt t 

Position of rupture -Ai! 41 "^ 

Character of broken surface fine silky, cjiJjTj 

Elongation of inch sections '•». •** * 
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METAL FROM ROTATING 8HAFT8. 
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No. 7382. 
Marks, Y 

Endurance test No. 318. See Report 1900, p. 1134. 
Diameter, ".564. 
Sectional area, .25 square inch. 
Gauged length, 3". 



Applied 

loads per 'Elongation 
square 1 per inch, 
inch. 1 

i 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 


Inch. 
0. 

.000100 
.000888 
.000667 
.001000 
.001367 
.001667 
.001700 
.001767 
.001900 
.002083 
.002167 
.002300 
.002400 
.002638 
.004000 
.008000 
.012167 
.016667 
.022667 
.028838 
.037 
.050 
.OftS 


Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.000300 
.000033 
.000067 
.000133 
.000138 
.000134 
.000183 
.000100 
.000233 
.001367 
.004000 
.004167 
.004500 
.006000 
.005666 
.009 
.013 
.013 
.034 


Inch. 
0. 


Inch. 
0. 


Initial load. 

Elastic limit (not well defined). 

Tensile strength. 










i 


0. 


0. 






.000067 


.000067 














.000400 


.000838 


t . 


















1 


1 










92,000 -TO7 






94,820 

















General summary. 

Tensile strength per square inch of original section pounds.. 94,820 

Elastic limit per square inch of original section (not well defined) do. .. 49,000 

Elongation per inch after rupture inch.. .2467 

Elongation per inch under strain at elastic limit do. . . . 001700 

Reduction in diameter at point of rupture do. . . .204 

Reduction in area after rupture, per cent of original section 69. 3 

Posi tion of rupture 1". 3 from neck 

C! taracter of broken surface fine silky, cup shaped 

Elongation of inch sections .* ".13, ".84*/ 27 

TABULA TION OF TESTS OF SPECIMENS TAKEN FROM THE OUTER ENDS 
OF SHAFTS WHICH WERE RUPTURED BY REPEATED STRESSES. 



Endur- 
ance 
test No. 


Diam- 
eter. 


Sec- 
tional 
area. 


Elastic 

limit per 

square 

inch. 


Tensile 
strength 

per 
square 
inch. 


Elonga- Contrac- 
tion in 3 tion of 
inches. ; area. 


Appearance of 
fracture. 


Elongation of 
inch sections. 


304 
305 
306 
307 
311 
817 
318 


Inches. 
.564 
.564 
.564 

.564 
.564 
.564 
.564 


Sq.inch. 
.25 
.25 
.25 
.25 
.26 
.25 
.25 


Pounds. 
44,000 
58,000 
49,000 
48.000 
59.000 
6-S.000 
49,000 


Pounds. 
62,000 
117,400 
82,000 
71,620 
85,360 
91,040 
94,320 


Per cent. Per cent. 
83.3 61.5 
13.3 | 21.4 
27.3 54.6 
30.0 1 59.3 
26.3 59.3 
24.3 61.5 
24. 7 59. 3 


Pine, silky.... 

Qranular 

Fine, silky .... 

do 

do 

do 

do 


.22, .56*,. 22 
.19*,. 12, .09 
.17, .43*,. 22 
.18, .44*,. 28 
.21, .43*,. 16 
.13, .80*,. 30* 
.13, .34*,. 27* 
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CARTRIDGE CLOTH. 



SILK CAETEIDGE CLOTH FOE HEW YOEK AESEHAL. 

Two pieces tested. Two samples taken from warp and two from 
filling of each piece. , . 

Samples 2" wide and 10" long between the jaws of the toting 

machine. 

Elongation taken on 8" gauged length. 



Marks. 



Field and siege. 



Field and siege. 



Direction tested. 



.do. 



ADDITIONAL TESTS. 



Warp . . . 

do... 

....do... 

Filling . 

do ... 

....do... 



Eon f«- TensL- 



Indxf. iW> 



1.42 
1.82 



Warp 

"TOliW-"-"^"-----"----"------ ! J*5 

w$::::::::::::::::::::::::::::::::| » 

....do I {•» 

Filling *■* 



1U 
U 

\r. 
% 
v* 



l.i 



.68 Vf 

1.70 ' Vli 

1.44 IK 

i.4o i £ 

1.46 ' ] - 
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TENSILE TE8T8 OF PAPEES. 

For records and blue-printing purposes. 
Samples 1" wide by 3*' long, free length. 
Duplicate samples taken out side by side. 



Description. 



Thick- 
ness. 



Tensile strength. 



Total. 



Per 
square 
inch. 



Byron Weston Co.'s linen, 48" x 72", 600 pounds 

Byron Weston Co.'s linen, 27" x 40", 125 pounds 

Byron Weston Co.'s linen, 23" x 28", 66 pounds 

Crane St Co.'s artificial parchment, No. 56 

Crane <& Co.'s parchment deed, No. 44 

Crane St Co.'s parchment deed, No. 31 

Johannot (Frost St Adams, Boston, Mass.), 70 grams . 
Johannot (Frost St Adams, Boston, Mass.), 110 grams 
"Columbia" (Keuffel & Esser, New York), No. 224 .. 
"Hyperion" (Eugene Dietzgen St Co., Chicago) 



Inch. 
.0090 



.0071 
.0059* 



.0072 
."6058" 



.0041 
."6034* 



.0038 

.0046" 

."6d&6" 



Pound*. 
49.0 
49.5 
48.5 
47.0 
55.0 
54.5 
42.5 
45.0 
36.5 
37.0 
28.0 
27.6 
19.5 
19.0 
82.0 
81.5 
26.5 
27.0 
21.5 
21.0 



Pounds. 
6,440 
5,600 
6,880 
6,620 
9,820 
9,240 
5,900 
6,250 
6,290 
6,880 
6,880 
6,710 
5,740 
5,590 
9,700 
9,550 
5,640 
5,870 
4,800 
4,200 
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CHEMICAL ANALY8ES. 
BRONZE AND HEIDEL'S METAL. 



649 



Description. 


Cu. 


Sn. 


Zn, 


Al. 


Fe. 


Si. 


Counter recoil buffer, 12" disap- 
pearing carriage 


57.49 1 0.44 
I 


42.07 


Trace. 




Heldel's metal 


99.20 


0.28 


0.48 











STEELS FROM SPRINGFIELD ARMORY. 



No. of 

tension 

teat. 


Description. 


Marks. 


Car- 
bon. 


Man- 
ga- 
nese. 

1.157 
0.646 
1.164 
0.620 
0.632 
1.170 
1.164 
1.167 
1.168 
1.170 
1.149 
1.146 
1.151 
1.149 
1.165 
1.140 
1.159 
0.632 
1.142 
1.140 
1.153 
1.160 
1.162 
1.157 
1.160 
1.165 
0.640 
1.161 
1.160 
1.169 
1.155 
0.933 
0.876 
0.300 
0.410 
0.680 
0.360 


Sili- 
con. 


Sul- 
phur. 


ph£"l Cop- Nick- ! Tung- 
P^ j per. | el. i sten. 


10290 

10291 

10292 

10293 

10294 

10296 

10296 

10297 

10298 

10299 

10300 

10801 

10802 

10303 

10304 

7887 

7388 

788* 

7390 

7391 

7392 

7393 

7394 

7396 

7396 

7397 

7398 

7399 

7400 

7401 


Rifle barrel steel . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


M.B.S. 
M. 8 A. 
M.8A. 
M.8A. 
M.8A. 
M. 3 A. 
M.8B. 
M. 8B. 
M.8B. 
M.8B. 
M.3B. 
M.3C. 
M.8C. 
M.3C. 
M.3C. 
M.8C. 
M.8A. 
M.3A. 
M. SB. 
M.8B. 
M.8C. 
M.8D. 
M.3A. 
M. SA. 
M. 3B. 
M.3B. 
M.3C. 
M.8C. 
M.3D. 
M.3D. 
M.3D. 
No. 11. 
No. 8. 
Champion. 


0.400 
0.420 
0.894 
0.416 
0.420 
0.421 
0.894 
0.398 
0.407 
0.390 
0.382 
0.390 
0.412 
0.416 
0.409 
0.402 
0.398 
0.409 
0.402 
0.416 
0.400 
0.398 
0.412 
0.414 
0.408 
0.415 
0.420 
0.416 
0.412 
0.414 
0.412 
0.320 
0.660 
1.160 
1.035 
0.270 
0.160 


0.270 
0.260 
0.266 
0.268 
0.262 
0.263 
0.263 
0.270 
0.260 
0.269 
0.265 
0.268 
0.266 
0.260 
0.261 
0.261 
0.266 
0.266 
0.263 
0.263 
0.267 
0.265 
0.267 
0.266 
0.266 
0.266 
0.268 
0.265 
0.266 
0.268 
0.266 
0.082 
0.122 
0.176 
0.134 
0.267 
0.018 


0.038 
0.040 
0.041 
0.042 
0.040 
0.041 
0.040 
0.041 
0.039 
0.039 
0.088 
O.fttl 
0.038 
0.042 
0.088 
0.039 
0.040 
0.040 


0.141 
0.045 
0.140 
0.042 
0.047 
0.142 
0.146 
0.142 
0.140 
0.138 
<).142 
0.142 
0.144 
0.145 
0.140 
0.142 
0.142 
0.039 


1.189 
0.044 






. 




1.200 
0.045 
0.042 
1.189 
1.208 
1.213 
1.196 
1.218 
1.205 
1.194 
1.213 
1.204 
1.189 
1.196 
1.205 
0.046 
1.197 
1.205 
1.189 
1.186 
1.202 
1.213 
1.193 
1.185 
0.045 
1.196 
1.194 
1.196 
1.200 




































1 




i 


i 


i 


i 






0.038 0.140 
0.039 I 0.141 
0.089 | 0.148 
0.040 0.140 
0.042 | 0.141 
0.039 0.140 


























0.088 
0.089 
0.039 
0.088 
0.040 
0.040 
0.039 
0.035 
0.088 
0.006 
0.016 
0.060 
0.054 


0.143 
0.140 
0.042 
0.140 
0.141 
0.141 
0.140 
0.090 
0.020 
0.003 
0.005 
0.068 
0.070 






















do 

do 

Receiver steel 

Bolt steel 




















do 

do 

"New Gate" 






0.966 












" Old Gate" 

























WROUGHT IRON. 



Common refined. 

Best puddled 

Burden's best.... 
Norway 



0.060 
0.06 
0.073 
0.080 



Trace. 0. 260 


0.010 0.200 
0.010 0.191 
0.007 0.080 
0.006 0.076 








Trace. 0. 240 








Trace. ; 0. 114 








Trace. 0. 007 

















. MISCELLANEOUS 8TJEELS. 



7304 

7806 
7807 

7811 
7813 



Jacket, 6* B.L.R. 
F. gun. 

Jacket, 12* mortar. I 

Outer base, 16-pdr. !' 
gun. I 

Inner base, 15-pdr. 
gun. 

do 



Obturating spin- 
dle. 



6RF36J \ 
MTIO y 
17798 B 4 
MT2M 
D88 
OB 15 
A 102 
IB 15 
A 104 
IB 15 / 



0.400 

0.480 

0.500 

0.470 

0.490 
0.850 



0.600 


0.260 




0.012 

0.015 

0.020 

0.040 

0.037 
0.020 








0.672 


0.208 0.026 








0.550 


0.157 
0.200 


0.067 

0.068 

0.060 
0.030 








0.620 








0.681 | 0.210 








0.717 | 0.024 




3.144 
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PRIVATE TE8T8. 

Private Tests. 



TESTS MADE FOR PRIVATE PARTIES DURING THE FISCAL TEAR 

ENDED JUNE SO, 1901. 



Date. 



Material. 



1900. 
July 3 

-I 



Motor Urea . 



Cast iron 

Cast rail joints. 



Steel plates. 
Motor tire .. 



For whom tested. 



Name. 



19 

28 

24 

Aug. 8 

11 
'12 

31 

Sept 5 

12 

13 

14 
21 

Oct. 5 



6 
9 
12 
19 
25 
26 
Nov. 1 
8 
12 
13 
16 
26 
27 
30 

Dec. 12 

13 
18 
19 

20 
22 

1901. 
Jan. 7 

8 
8 
10 



17 
19 

24 

28 

29 

Feb. 1 

2 

7 
8 
11 



Cast iron 

Steel bars 

Ad heslon of spikes; 
Steel specimen . . . 
Canton flannel . . . 

Wire rope t 

Cast iron ; 

Sandstone 

Band steel I 

Rivet steel i 

Granite cubes 

Steel specimen... I 

Iron specimen 

Rivet steel 

Soft steel ; 

Aluminum j 

Malleable iron... I 

Rivet steel \ 

Boilerplate | 

. Belting 

Carriage wheels.. 

Lava stone 

Sandstone 

Blocks and straps. 

Manila rope 

do...... 

Concrete prisms . . 

Granite 

Hydraullcgauges. 
Canvas belting... 

Cordage 

Wire rope 

Cement partition 

blocks. 

Mild steel 

Cast steel 

Columns 

Paving bricks 

Benedict nickel 

tubing. 

Paving bricks 

Tubing 



International Automobile and Ve- 
hicle Tire Go. 

Boston Elevated Railway Co 

The Calumet Electric Street Rail- 
way Co. 

Boston Elevated Railway Co 

International Automobile and Ve- 
hicle Tire Co. 

Walworth Manufacturing Co 

Standard Roller Bearing Co , 

IraCopeland 

Savage Arms Co 

E.jr&.Estabrook 



George Lawley A Son Corporation. 
American Ordnance Co 



F.A.Haines., 

National India Rubber Co 

Boston Elevated Railway Co 

Bay 8tate Seam Face Granite Co . 

Savage Arms Co 

Houghton <k Richards 

Boston Elevated Railway Co 

American Ordnance Co 

Clarence B.Denny 

Boston Elevated Railway Co 



Boston Elevated Railway Co 

Hartford Steam Boiler Inspection 
and Insurance Co. 

The Carton Belting Co 

S. R. Bailey A Co 

JohnG. Kerr 

John L. Burke 

Boston and Lockport Block Co 

Durand Woodman 

Standard Rope and Twine Co 

Boston Transit Commission 

Pigeon Hill Granite Co 

The Ash ton Valve Co 

The Carton Belting Co 

The Standard Rope and Twine Co.. 

The Lincoln-Dillaway Co 

The Venesla Fire Proofing Co 



Mild steel 

I Steel specimen . . 

Saw blades 

, Cast iron 

Rubber belting.. 

Adhesion of con- 
crete to steel. 

Bale rope 

Adhesion of con- 
crete to steel. 

Steel bars 

Cement 

Rubber belting.. 
| Gauges 

Belting duck 

I Steel bars 

I do 

I Ganges 

j Steel balls 



American Ordnance Co 

Stanley Manufacturing Co 

Lally Patent Column Co 

John Med way 

Benedict & Burn ham Manufactur- 
ing Co. 

John Med way 

Benedict & Burnham Manufactur- 
ing Co. 



American Ordnance Co , 

Savage Arms Co 

E. C. Atkins&Co 

Boston Elevated Railway Co., 

Revere Rubber Co , 

Boston Transit Commission.., 



Hinckley Brothers & Co 

Boston Transit Commission 

The Marlin Fire Arms Co 

Boston Transi t Commission 

Revere Rubber Co 

Star Brass Manufacturing Co 

J. H. Lane«t Co 

American Ordnance Co 

do 

Star Brass Manufacturing Co 

The Chapman Double Ball Bearing 
Co. 



City. 



State. 



Newton . 

Boston .. 
Chicago . 

Boston .. 
Newton . 



Boston 

Philadelphia. 

Newton 

Utica 

Boston 

do 

Lynn 

Dead wood 

Bristol 

Boston 

....do 

Ctica 

Boston 

....do 

Lynn 

Boston 

....do 

Boston 

Hartford 



Quincy 

Amesbury . . . 

Denver 

Hot Springs . 

Boston 

New York . . . 

Boston 

....do 

Rock port 

Boston 

Quincy 

Boston 

....do 

....do 



ni 



Mas. 

Mas. 

Pa. 

Mass. 

NY. 

Mac 

Mass. 

Mam 

S.Dak. 

R.I. 



Lynn 

Lawrence . 
Waltham.. 

Boston 

....do 



.do. 
.do. 



Lynn 

Utica 

Indianapolis . 

Boston 

Chelsea 

Boston 



.do. 
.do. 



I N.Y. 
Mast 



i Mai 
Mat 



Mas. 

Conn. 



Ma*. 

Cofo. 

S.Dat 

Mass. 

N.Y. 

Ma*. 

Mass. 



Mara. 
Mas. 



Mass. 
Ms* 
Mas. 
Mas. 

Mas. 
Mas 



Mas 
N.Y. 
Ind. 
Mas. 
Mas. 
Mas 

Mas 
Mas. 



New Haven Coon. 

Boston.. Mas. 

Chelsea Mas. 

Boston Mas 

do Mas. 

Lynn i Mas 

do I Mas 

Boston ! Mas. 

....do Mas 
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PBIVATE TE8T8. 651 

Tests made for private parties during the fiscal year ended June SO, 1901 — Continued. 



Date. 



Material. 



For whom tested. 



Name. 



City. 



State. 



1901. 
Feb. 14 



Mar. 11 
12 



13 
15 

16 

21 
26 
28 
Apr. 4 
9 
10 



Rubber belting... 

Buoy shackles 

Steel bar 

Cast-iron push bars 

Sandstone 

Wall tie 

Shackles 

Cast-iron man- 
hole covers. 

8teel 

Hammered steel 
ban. 

Buoy shackles 

Cast-iron push bars, 

Stockinet 

Swivel I 

Paving bricks 
Poncho cloth. 
Cast-ironpush 
Steel balls 



Revere Rubber Co 

Fletcher & Crowell Co 

The Marlin Fire Arms Co 

Be b ton Transit Commission 

F.M. Marsh 

Henry G. Lamburn 

Fletcher & Crowell Co 

New England Telephone and Tele- 
graph Co. 

American Ordnance Co 

Kinsley Iron and Machine Co 



Chelsea 

Portland ... 
New Haven. 

Boston 

Omaha 

Boston 

Portland ... 
Boston 



Lynn . . . 
Canton. 



E:| 

ibarsi 



15 Anchor bolt . 



May 



17 



18 



29 

June 8 

11 

12 

14 

25 
29 



I Rubber belting. 
1 Steel bands 



Blocks. 

Gauges 

Cloth 

Granite cubes . . . 
Steel balls 



Stone cubes 

Tackle blocks 

Steel plate 

Bronze 

Studded links.... 

Rope 

Hooks and swivel 
head. 

Spliced rope' 

Turn buckles 

Hammock duck . . 

Couplings 

Steel bar 

Marble 

Steel plate 

8teel bars 

Anchor bolt 

Wall ties 

Shotgun barrel... 

Bronze 

Shackles 

do 



Fletcher 6 Crowell Co 

Boston Transit Commission 

Hood Rubber Co 

Fletcher 6 Crowell Co 

Ferris Brick Co 

J. H. Lane & Co 

Boston Transit Commission 

The Chapman Double Ball Bearing 

Co. 

F.A.Houdlette&Son 

Revere Rubber Co 

National Fire Proofing Co 

Boston and Lockport Block Co 

The Watson-Stillman Co 

Hood Rubber Co 

City of Cincinnati 

The Chapman Double Ball Bearing 

Co. 

H. L. Thornton 

Herreshoff Manufacturing Co 

Cunningham Iron Co 

Bonton and Lockport Block Co 

Bradlee&Co 

Durand Woodman 

Boston and Lockport Block Co 



Hood Rubber Co 

Fitch&Co 

Fearing, W hi ton 6 Co 

Boston Transit Commission . . . 

Concord Axle Co 

Vermont Marble Co 

Merrimac Chemical Co 

Boston Elevated Railway Co . 

F. A. Houdletie & Son 

H. G. Lamburn 

Remington Arms Co 

Charles B. Wetherbee 

Fletcher & Crowell Co 

do 



Portland ... 

Boston 

Watertown . 
Portland ... 
Cambridge . 

Boston 

do 

do 



do 

Chelsea 

Boston 

do 

New York.. 
Watertown . 
Cincinnati . 
Boston 



Cincinnati.... 

Bristol 

Boston 

do 

Philadelphia . 
New York.... 
Boston 



Watertown 

Boston 

....do 

do 

Penacook 

Proctor 

North Woburn. 

Boston 

.....do 

do 

New York 

Bath 

Portland 

....do 



Mass. 

Me. 

Conn. 

Mass. 

Nebr. 

Mass. 

Me. 

Mass. 



Mass. 

Me. 

Mass. 

Mass. 

Me. 
Mass. 
Mass. 
Mass. 



Mass. 
Mass. 
Mass. 

Mass. 
N.Y. 



Ohio. 
Mass. 

Ohio. 

R.I. 

Mass. 

Mass. 

Pa. 

N.Y. 



Mass. 



Mass. 



N.H. 

Vt. 

Mass. 

Mass. 



N.Y. 

Me. 

Me. 

Me. 
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INDEX. 



Analyses, chemical: Page. 

Bronze counter recoil buffer, 12-inch disappearing carriage 649 

Cast iron _ 375 

Cement rock 474 

Cements 474 

Heidel's metal 649 

Pig iron 376 

Steel- 
Bolt 649 

Eyebar 409 

Inner base, 15-pounder 649 

Jacket, 6-inch B. L. R. F. gun 649 

Jacket, 12-inch mortar 649 

"New Gate" 649 

Obturating spindle, 15-pounder 649 

" Old Gate" 649 

Receiver 649 

Rifle barrel 649 

Wrought iron — 

Best puddled 649 

Burden's best ^ 649 

Common refined 649 

Norway 649 

Bolts, anchor for gun carriages 377 

Brake lever spring for 12-inch carriage 892 

Bricks, compression tests of: 

Remarks . 465 

Whole bricks 466,467 

Half bricks 467,468 

Description 469, 470 

Bronze: 

Console, from Watertown Arsenal 453, 454 

Manganese, from Watertown Arsenal 454 

Specimens from hydraulic connection 454 

Analysis, chemical 649 

Cartridge cloth, silk " : 644 

Cast iron: 

From Watertown Arsenal, chemical analyses and tensile tests 871-375 

Furnished by private parties 375, 376 

Pig irons 376 

Cement: 

Remarks 473 

Analysis, chemical- 
Different brands of cement 474 

Cement rock 474 

Fineness of grinding 474-476 

Specific gravity 476-491 

Loss in weight on heating 476-491 

Determination of carbon dioxide and water 476-491 

Time of setting 491,492 

Temperatures acquired during setting — 

Kemarks 493 

Maximum temperatures 494 

Compression tests of cubes used in temperature observations 495, 496 

653 
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654 INDEX. 

Cement— Continued. ft?- 

Retarded sets— 

Alpha W 

star m t mu 

Storm King _. 4W.5H 

Dyckerhoff. 500,501 

Josson i® 

Steel W 

Austin 5W 

Bonneville Improved 505 

Norton 536 

Whitehall 515,510,51* 

Newark and Rosendale 51 s 

Retarded sets, groats — 

Alpha » 

Dyckerhoff St' 

Josson 5f. 

Steel Si 

Bonneville Improved 522 

Hoffman SE 

Mankato - 5S 

Norton 58 

Effect of " restrainer *" — 

Remarks £* 

Absorption of water by grouts _ S 

Compression tests of grouts ©6-53 

Loss in weight of grouts 53 

Cements which set in air at different temperatures — 

Remarks 5> 

Compression tests 551-$" 

Remarks 568-5> 

Mean results 57tMT- 

ResumS of results 574-5" 

Comparison of results 577-* 

Cements which set at ordinary temperatures — 

Compression tests 584-5T 

Cements and mortars after heating- 
Compression tests 5* 

Halves or tensile briquets, compression tests of * 

Concrete and mortar— 

12-inch cubes from Watertown Arsenal 60(Ms 

Elastic properties 608-^ 

12-inch cubes from W. W. Clarke&Son _ 611.8- 

Prisms from Boston Transit Commission 61M» 

Adhesive resistance of steel bars in concrete & 

Compression test of yellow-pine push bars embedded in concrete. ^ 
Cement rock: 

Analysis, chemical £j 

Compression tests ^ 

Chain, retraction, for gun carriages: 

Proof stress j* 

Tensile tests 379,1* 

Cloth, silk cartridge - * 

Concrete and mortar: 

12-inch cubes from Watertown Arsenal 6004* 

Elastic properties 60M* 

12-inch cubes from W. W. Clarke <& Son 611.«j 

Prisms from Boston Transit Commission 61M-J 

Adhesive resistance of steel bars in concrete jg 

Compression test of yellow-|)ine push bars embedded in concrete .... ** 

Copper cylinders for pressure gauges 45M* 

Endurance of rotating shafts, steel: 

Endurance test "J 

Metal from shafts, tensile tests 6JT-t0 

Eyebars. steel: 4 

Chemical analysis and tensile tests 4DMH 

Gas check disks " 
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INDEX. 655 

Glass, strength of: Page. 

Remarks 625,626 

Lights set in frames, tests of 626 

Transverse tests 627-629,682 

Comparison of results 629-681 

Compression teste 681 

Gun carriages: 

Anchor bolts for 877 

Helical springs for 385-892 

Piston rods for r proof stresses 878 

Retraction chains for — 

Proof stresses 878 

Tensile tests 879,880 

Gun, 15-pounder No. 12, recoil mechanism of 189-216 

Gun, 15-pounder No. 12, double spring for .- 388 

Gun mounts: 

Steel f orgings and castings— 
6-pounder — 

Carrier rings 99-102 

Tabulation 102 

15-pounder— 

Carrier ring 185 

Inner bases 148-160 

Tabulation 161,162 

Outer bases 165-180 

Tabulation 181,182 

Pivot sockets 105-118 

Tabulation 114 

Pivotyokee 117-187 

Tabulation 188,189 

Gun specimens: 

8.6-inch B. L. field mortars- 
Bodies 18 

Breech blocks 18 

Obturating spindles 18 

Gas checks 9 18 

5-inch B. L. siege rifles — 

Tubes 17,18 

Jacket - 19 

Tabulation 19 

6-inch R. F. guns- 
Tubes 28-26 

Jackets 27-80 

Tabulation 80 

7-inch B. L. siege howitzers — 

Tubes 88,84 

Jackets 85,86 

Tabulation 86 

10-inch B. L. rifles- 
Tube 89 

Jackets 40,41 

Tabulation 41 

12-inch B. L. rifles- 
Tubes 45-47 

Jackets 48-50 

Tabulation 50 

Gas-check disks 65 

12-inch B. L. rifled mortars- 
Tubes 58-58 

Jackets 59-64 

Tabulation 65 

Heidel'8 metal, tensile test and chemical analysis 455 

Helical springs. (See Springs.) 

Hooks, retraction and buffer bracket, for 12-inch carriage 881 

Hydrostatic tests of .80-caliber rifle barrels 87-94 
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656 INDEX. 

Internal strains in gun forgings: ***«*- 

Remarks 219 

5-inch R: F. gnn tubes— 

Tabulation 219 

No. 11249 B2, discard f-inch— 

Breech 23> 

Muzzle 222 

No. 11272 B3— 

Muzzle crop end after second annealing at 360° F 224 

No. 11272 B3 BM— 

Breech _. 2B 

Breech, annealed at 450° F 22? 

No. 11272 B3 BO— 

Breech, annealed at 600° F 230 

No. 11363 Bl, discard |-inch— 

Breech ._ 232 

Muzzle 2£4 

No. 11868 Bl— 

Breech T. 23$ 

Muzzle 23* 

No. 11363 B2, discard |-ineh— 

Breech 2*« 

Muzzle 24i 

No. 11363 B8, discard $-inch— 

Breech 244 

Muzzle 246 

No. 11363 B3— 

Breech 24$ 

Muzzle 250 

No. 11467 Bl, discard f-inch— 

Breech 252 

Muzzle 254 

No. 11775B2, discard |-inch — 

Breech 256 

Muzzle 25> 

No. 11775 B2, 4 diameters — 

BreVch 2$> 

Muzzle... 2$i 

No. 11775 B4 MM— 

Muzzle _ 2fc 

No. 11775 B4 MO— 

Muzzle 27v 

No. 11775 B4 MI— 

Muzzle _ 2S 

No. 11784 Bl— 

Breech 274 

Muzzle 2T< 

Breech, after annealing at 665' F 27 ,i 

Muzzle 2* 

Breech 2*: 

Muzzle 2M 

Breech *** 

Muzzle s» 

Breech, after annealing at 650° F *$ 

No. 11784 B3BM— 

Breech ae 

No. 11784 B3 BOA— 

Breech, annealed at 600° F $i 

No. 11784 B3BM A— 

Breech, annealed at 750° F ** 

No. 11791 Bl, discard f-inch— 

Breech 29* 

Muzzle " " 300 

No. 11791 Bl— 

Breech _ $g 

Muzzle [[[[ &« 
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INDEX. 657 

Internal strains in gun forgings— Continued. • Page. 

5-inch R. F. gun tubes— Continued. 

No. 11791 Bl, after annealing at 650° F— 

Breech 306 

Muzzle 308 

No. 11791 B2— 

Breech 810 

Muzzle _" 812 

No. 11794 B5, discard 1-inch— 

Breech , _ 314 

Muzzle 316 

No. 11794 B5— 

Breech 818 

Muzzle 820 

Breech, after annealing at 665° F 822 

No. 11837 B3— 

Breech 824 

Muzzle 826 

Breech 328 

Muzzle 830 

No. 12485 B7 BI— 

Breech 382 

No. 12485 B7 BM— 

Breech 834 

Breech, annealed at 750° F 886 

Breech, annealed at 600° F 888 

No. 124&5 B7 BO A— 

Breech, annealed at 450° F 840 

No. 20691 B3— 

Breech 842 

Muzzle 844 

Breech 846 

Muzzle 848 

Steel tube after treatment- 
Remarks and conclusions 853-855 

Tube intact 856 

Tube cut apart at middle of length 356 

Tangential strains and stresses 1 357-865 

Longitudinal strains and stresses 866, 867 

Mortar. (See Cement). 

Mortar carriages, helical springs for 885-892 

Nickel steel: 

lf-inch round 898-400 

8-inch round 895-897 

Tabulation 400 

Overstraining wrought iron, effect of 417-450 

Paper, tensile tests 645 

Pig irons, chemical analyses and tensile tests 876 

Pine, yellow, push bars embedded in concrete 622 

Piston rods for gun carriages, proof stresses 878 

Pressure gauges, copper cylinders for 459-461 

Private tests, list of 650,651 

Push bars, yellow pine, embedded in concrete 622 

Recoil mechanism of Driggs-Seabury 15-pounder gun No. 12: 

Remarks 189-191 

With bronze oscillating slide — 
Gun in firing position — 

Bottom side up 191,192 

Right side up 198,194 

Bottom side up 195-197 

Gun in recoil position — 

Right side up 197-201 

Gun in firing position — 
Bottom side up — 

Counter recoil springs in 208 

Counter recoil springs out 204 

Gun in recoil position 205 

Piston rod, test of elongation of 202 

H. Doc. 508 *2 
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658 INDEX. 

Recoil mechanism of Driggs-Seabury 15-pounder gun No. 13— Cont'd. P*«* 

Piston rod. free test of 306 

With steel oscillating slide in place of bronze — 
Gun in firing position — 

Bottom side up 207 

Right side up 206 

Right side up with iron dog 309 

Bottom side up with and without iron dog 908,210 

With reenf orced cast-steel sleeve and reenfbrced bronze oscillating 
slide- 
Remarks 211 

Gun in firing position, bottom side up 212, 2W 

Gun in position at half recoil 214 

Gun in recoil posi tion 214,215 

Gun in firing position 211 

Rifle-barrel steel, .80 caliber: 
Hydrostatic tests — 

Annealed as usual £7-80 

Annealed by residual heat 8*MH 

Cooled in air 93-4H 

Tensile tests- 
Remarks 69 

Specimens from the bars 68-71 

From butts of finished barrels — 

Rolled and annealed as usual 72,73 

Rolled and annealed at residual heat 74, 75 

Rolled and cooled in the air 76.77 

From middle of lengths of finished barrels — 

Rolled and annealed as usual ._ 78, 79 

Rolled and annealed at residual heat 90, 81 

Rolled and cooled in the air 82, 88 

Tabulation S4 

Rotating shafts, steel: 

Endurance test 683 

Tensile tests of metal 637-649 

Silk cartridge cloth 644 

Specific gravity: 

Bronze 458 

Cast iron and pig iron 371-376 

Cements 476-490 

Springs, helical, for gun carriages: 

3-inch experimental carriage 389-391 

7-inch mortar carriage 388 

8-inch carriage _ . _ 387 

1 2-inch mortar carriage 385-3S7, 393 

15-pounder gun, recoil cylinder 388 

Brake lever springs for 12-inch carriage 3£ 

Standardizing testing machine at the works of the Driggs-Seabury Gun 

and Ammunition Company 403-406 

Steel, chemical analyses 649 

Steel bars: 

Adhesive resistance of, in concrete 630 

Anchor bolts for gun carriages 377 

Eyebars, chemical analyses and tensile tests 409-414 

Gun specimens 13-65 

Nickel steel 395-4O0 

Piston rods, proof stresses JP? 

Plate 40* 

Rifle-barrel steel, .30 caliber 69-94 

Rotating shafts, metal from 637-641 

Standardizing testing machine 403-406 

Steel castings: 

For gun mounts— 
15-pounder — 

Carrier ring 185 

Inner bases „• 143-162 

Outer bases 165- 1^ 

Pivot sockets 105-114 

Pivot yokes [[] 117-189 
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INDEX. 659 

Steel castings— Continued. Page. 

Retraction and buffer bracket hooks for 12-inch carriages 381 

Steel tube, internal strains in 852-867 

Wood, yellow-pine push bars embedded in concrete 622 

Wrought iron: 

Analyses, chemical 649 

Effects of overstraining— 

Remarks 417 

Common refined 418-425 

Best puddled 426-482 

Burden's best 488-442 

Norway 448-449 

General summary 450 
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